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DEALING WITH THE 


MANUFACTURE, USES AND POTENTIALITIES OF PLASTIC MATERIALS 





Svathetic 
Resins 
and 
Plastics 


materials 


Background of Achievement 


Behind the widest and finest range of plastics materials 
stands the accumulated skill, research facilities and productive 


capacity of the Distillers Plastics Group. A dynamic 


association of three British companies, this Group can satisfy 
the most stringent requirements for synthetic resins, synthetic 
rubber, moulding materials—including polystyrene and 
rigid polyethylene—and the many forms of PVC. 
Informative literature on each material is available 


free on request. Write today! . . . Ask for General Booklet A. 


BRITISH RESIN PRODUCTS LIMITED 
BRITISH GEON LIMITED 
DISTRENE LIMITED 














Tarpaulins being made in The Gourock Ropework Co. Ltd. 
factory from bolts of cloth coated with a paste based on ‘Corvic’. 


—S <& 


AUGUST, 


When you coat tarpaulins with p.v.c. 


coat them with I.C.I. 


‘Corvic’ P.v.c. polymers are backed by 
the finest research and technical service 
in the country. I.C.I. put that service 
at your disposal. If you would like to 
know more about the uses of p.v.c., get 
in touch with I.C.I. They’ll be glad to 
advise you. 

IMPERIAL CHEMICAL 


PC.IS 


INDUSTRIES 


One of the many uses of p.v.c. is as a coat- 
ing for tarpaulins. The Gourock Ropework 
Co. Ltd. use a paste based on ‘Corvic’ for 
coating their tarpaulins, which they make 
from flax, cotton, nylon or ‘Terylene’. 
This is but one extremely valuable use 


of ‘Corvic’ —there are many others. 


LIMITED - 


‘Corvic’ 


‘“CORVIC’ 


‘Corvic’ is the registered trade mark for the p.v.c. 


polymers manufactured by I.C.I. 


LONDON - 


s.W.l 












AUGUST, 1958 





When Geigy was 101 years old 


The Industrial Revolution was in full swing. Napoleon Ill 
was Emperor of France. Queen Victoria was on the throne 
of England. Abraham Lincoln was about to become 
President of the United States. Italy was in process of 
unification. The first transatlantic cable had been laid, 
the first railway sleeping cars were running. Darwin had 
written The Origin of Species; Karl Marx was writing 
Capital. Two years earlier the first all-steel ocean-going 
liner had been built; two years later the telephone was 
invented. Gounod's opera Faust was being staged. 

Walt Whitman, Dickens and Flaubert were writing. Pasteur 
was working on bacteria, and Perkin had recently 
discovered the first synthetic dye. 
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1859 


In 1859, only three years after Perkin’s discovery, Geigy, 
one of the oldest chemical firms in the world, began to 
manufacture coal tar dyes. 


Thus Geigy was in at the start of the newera of chemistry 
which began with Perkin's discovery. For dyes were only 
a beginning: the next fifty years were to see a profusion 

of new organic compounds. 


This was the starting point of Geigy'’s expansion. The 
Geigy Group of Companies today make and sell dyestuffs, 
pigments and tanning materials, industrial chemicals, 
plasticisers, pesticides and pharmaceuticals. 

In the field of organic chemicals the name of Geigy 

is a mark of quality. 
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200 years Geigy 



























PLASTICS AUGUST, 1958 





DO YOU BELIEVE IN FAIRIES? 


Which of us hasn’t put a tooth under his pillow and looked for 6d.? But it’s not always 
wise to rely on a fairy godmother, especially if yours is the more vital search for the right 
type of polystyrene to suit your own particular needs. The day you contact Kleestron 
you’ve found your answer. The extensive research upon which we base the manufacture 
of injection moulding and extrusion materials makes it highly probable that we can meet 
your most precise demands. Why not put us to the test — just write or ’phone: 


Kleestron Limited 


WEST HALKIN HOUSE - WEST HALKIN STREET - LONDON -S.W.1 * TELEPHONE: SLOane 0866 


Kleestron make a comprehensive range of general polystyrenes and impact materials — 
and will gladly supply technical details, prices, etc. 
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‘OUR MOULDINGS ARE NOW BETTER THAN 
COMPETITORS’—THANKS TO 
LUSTREX’ 
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Lustrez is a Registered Trade Mark 


Monsanto chemicals and plastics help industry—to bring a better future closer 
MONSANTO CHEMICALS LIMITED, Plastics Division, 


503, Monsanto House, Victoria Street, London, $.W.1, and at Royal Exchange, Manchester, 2. 


In association with : Monsanto Chemical Company, St. Louis, U.S.A. Monsanto Canada Ltd., Montreal. Monsanto Chemicals 
(Australia) Ltd., Melbourne. Monsanto Chemicals of India Private Ltd., Bombay. Representatives in the world’s principal cities. 
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‘Mirralon’ is now available in colours. You can choose 


from silver, gold, red, yellow, green, blue or mauve. 
trade mark brand 


METALLIZED CELLULOSE Perforated ‘ Mirralon’, in three different attractive patterns, 
ACETATES Frew is also available for special effects. 


‘MECULON 


trade mark brand may be obtained in silver, gold and colours. 


METALLIZED POLYESTER FILM 


Now, more than ever, ‘Mirralon’ and ‘ Meculon’ are essential in all 
display work. For detailed information on these films and their uses, 
please apply to 


M&B PLASTICS LTD 


45-47 WIGMORE STREET - LONDON W.1 °- Tel: WELBECK 0425 


‘Mirralon’ and ‘ Meculon’ are manufactured by May & Baker Ltd. 
Dagenham - England 
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UNLIMITED 
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Range 


The ever increasing use of Plastics by a multitude of Oo f 
industries calls for an exacting knowledge of the materials to 
be used. We offer a complete service for the fabrication A p p | i ca t i Oo n Ss 
of every known type of Plastic and our highly skilled team of 
technicians is at your disposal to ensure that 


the correct material is used for a particular component. 


INSULATION EQUIPMENTS LIMITED 


OSWESTRY . SHROPSHIRE 
PHONE: OSWESTRY 790-791 
GRAMS: INSULATION OSWESTRY 











BRITISH 
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REPEAT ORDERS ARE USUALLY AUTOMATIC 
ONCE HIGH GRADE MOULD STEELS 
HAVE BEEN USED 


KE) 355 Special Nickel Chrome Molyb- 
denum Oil or Air Hardening 
Mould Steel. 


961 14°% Carbon 12°% Chrome High 
Duty Mould Steel. 


KE) A28 Special Stainless Mould Steel. 


This booklet, 
giving greater 
detail, is 
available free 
on request. 
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Injection Moulding Machine 
using K. E. Mould Steel 





Illustration by courtesy of Wolseley Engineering Ltd. 


Melted to close limits of analysis. Forged with 
an adequate reduction of area from the ingot 
to ensure the maximum amount of grain dis- 
tortion. Carefully annealed to give optimum 
Ultra- 
sonically inspected prior to despatch. These 


machinability and grain refinement. 


factors and almost one and a half centuries of 
steel-making experience give our Steels a high 
degree of regularity and reliability. These 
Steels have great strength and do not distort 
under the high pressure of injection moulding. 





KAYSER (ELLISON ()& CO.LTD 


K 7 e 25 
TELEPHONE SHEFFIELD 22124 
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Do it well... 


see RCL about.. 
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EACH NB « C. INJECTION PRESS 
ENJOYS TWO YEARS GUARANTEE 


INJECTION PRESSES 
ENSURE FIRST-CLASS 
GREAT PRODUCTIVITY 
CUTTING DOWN COSTS 





powerful newly - conceived, 
built-in oildynamic circuits 


increased plasticizing capacity 


higher injection rapidity 


SPECIFICATIONS 























model NB 28 |NB30Record| nB40 | necoeE | NB 100 | NB 120E | NB 160 
injection capacity oz. § 1 13 1.4 24 3.5 4.2 5.6 
hourly plasticizing capacity ibs. 8 6.6 12 15.4 28.6 26.4 53 99.6 
i 
t FULLY AUTOMATIC 
model i NB 220 E {NB 360/520 E R 01 | R 02 | R6FA | R12 FA | R20 FA 
injection capacity oz. . 11 13-19 0.53 | 0.85 2-3 4-6 1.7 - 11.6 
hourly plasticizing capacity Ibs. 75 97 11 | 1.1 29 53 175 
| i ASK FOR LITERATURE ff 
ae 





NEGRI BOSSI « C. 


MILANO/ITALY - VIA BAZZINI 24 - TELEF. 235.555 - 230.512 - 235.884 
CABLES NEGRIBOS MILANO 
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* Registered Trade Name 


*Distributed, by arrangement with J. M. Steel & Co. Ltd., by:— 


R. H. COLE & COMPANY LTD 





2 CAXTON STREET - WESTMINSTER - LONDON : SWI 


Telephone : ABBey 3061 (10 lines) Telegrams : GERATOLE, LONDON, TELEX 
Telex No. 23864 


Cables : GERATOLE, LONDON 
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Consistent grinding 
of non-abrasives 
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Fan chamber 





RAYMOND IMPAX PULVERISER 


High-speed, swing-hammer pulveriser for coarse or medium grinding of 
non-abrasive materials ¢ System under partial vacuum ensures dustless 
operation ¢ Consistency of finished product guaranteed e Easily adjust- 
able fineness control ¢ Simple design, robust construction ¢ Main shaft 
supported on ball bearings © Manganese steel hammers ¢ All wearing 
parts easily accessible for renewal ¢ Please write for full details of the five 
available sizes. 









INTE 


LONDON OFFICE: NINETEEN WOBURN PLACE, W.C.I. TELEPHONE: TERMINUS 2833 
WORKS: DERBY 
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IONAL COMBUSTION PRODUCTS LIMITED 


@ 


TGA BM? 











\UGUST, 1958 PLASTICS 15 








D.M.C. VACUUM FORMING 
Handles, and parts for Trays for catering - Boxes 
Washing Machines, Point of Sale Display 
Motor Cars, Refrigerators, Factory Work Boxes 


and Electrical Accessories Refrigerator Mouldings 


PLUS, 


THIN WALL 


POLYESTER/ 
GLASS FIBRE 


Typewriter Carrying Cases Ice Cream Tubs 
Washing Machine Tubs Soft Drink Beakers 
Water Heater Parts Pharmaceutical Containers 
Safety Helmets - Trays Tablet Dispensers - Expendable Packages 


Streetly—the first moulders in Britain to re-equip throughout with 
auto-control presses—take a further step forward with the introduc- 
tion of these valuable new services. For each service the most modern 
equipment obtainable has been installed and, after intensive 
development work, is now being operated on long runs. If one or more 
of these services can help you, get in touch with Streetly—the 
moulders who produce quality mouldings in quantity from any 
mouldable plastics material. 


GD 


THE STREETLY MANUFACTURING co. LTO. 


STREETLY WORKS* SUTTON COLDFIELD+ PHONE: STREETLY 2411 



























= 


polyethylene 
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Compared with earlier polyethylene, Carlona is much stronger, more rigid, 
more heat resistant, and more resistant to chemicals and solvents. 


And it is now being made in the United Kingdom in production quantities. 


Carlona’s enhanced qualities are such that this important 
new plastics material is assured of very wide acceptance and application. 


The various grades have been developed to meet the needs of fabricators 
using injection moulding, extrusion and other thermoplastic techniques. 
Sample and commercial quantities can now be supplied. 


Further information from 


SHELL CHEMICAL COMPANY LIMITED 


In association with Petrochemicals Limited and Styrene Products Limited 


Divisional Offices: LONDON 

MANCHESTER 

BIRMINGHAM 

GLASGOW 

BELFAST 

“CARLONA ” is a Registered Trade Mark DUBLIN 


Norman House, 105-9, Strand, W.C.2. Tel: TEMple Bar 4455. 
144-6, Deansgate. Tel: Deansgate 6451. 

14-20, Corporation Street, 2. Tel: Midland 6954-8. 

124, St. Vincent Street, C.2. Tel: Central 9561. 

35-37, Boyne Square. Tel: Belfast 26094. 

53, Middle Abbey Street. Tel: Dublin 45775. 
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" STEWART BOLLING 


Spiial-Flowr 


INTENSIVE MIXERS 





for RUBBER and PLASTICS 





ADVANTAGES OF THE 


Designed and built to meet today’s heightened STEWART BOLLING 
demands for production BOLLING Spiral-Flow INTENSIVE INTENSIVE MIXERS 
MIXERS give high-speed uniform mixing and increased 
capacity with less power consumption and lower maintenance , path gl gy 7 oe ee 
costs. BOLLING MIXERS excel on Polythene and on Butyl flanges of the rotors. 
rubber where much higher temperatures than normal are 2 The balanced proportions (diameter to 
required and temperatures up to 400° F. can be catered for tengeh of Gute) and he amique desiga 

: cage eee of the helixes gives faster mixing and 
employing flood lubrication. Chamber capacities from 200 dispersion. 
to 16,000 cu. ins. are available to handle 4 to 500 Ib. batches. 3 Longer effective life. 
Let us know YOUR requirements—we shall be pleased to 4 Lower maintenance costs. 
advise you and supply further details. 5 = ong to a remarkable 
egree. 


FAWCETT PRESTON & COMPANY LIMITED (incorporating FINNEY PRESSES) 
BROMBOROUGH : CHESHIRE ~- Telephone: Rock Ferry 2201 ~- Telegrams: “ Fawcett, Bromborough” 
Branch Offices in London, Birmingham and Glasgow 


A Member of the Metal Industries Group of Companies. FF/130 
ee RRR ai 
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~ There are now over 600 
ma Spire Speed Fastenings| 


Most people use 

Simmonds Spire Speed 

Fastenings, but the range is growing 
so fast that you can’t be expected 

to Keep track of the latest additions. 
We probably have the answer to your present 
assembly problem. Send us particulars of any 
fastening difficulties you are up against or let 
one of our fastening specialists come along and 
discuss your problems on the spot. 


Enquiries to: SIMMONDS 
AEROCESSORIES LTD., 


SPIRE SPEED NUT DIVISION, 
lia ALBEMARLE STREET, 
LONDON, W.1. 

Tel: HYDe Park 5741/2 


Head Office & Works: a SS 
TREFOREST, PONTYPRIDD, ~e 
GLAMORGAN. 

Branches: Birmingham, Manchester, 
Glasgow, Stockholm, Copenhagen, 

Ballarat, Sydney, Johannesburg, 

Naarden, Milan and New York. 


A MEMBER OF THE FIRTH CLEVELAND GROUP \ 
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this ‘Flourishing Plant .. 


. . plasticus multiflora 


shows typical varieties of mouldings 
produced from blueprint seeds at our 
factory in Coventry. 


Quantity production available for 
mouldings, pressings, extrusions for all 
industries at down to earth prices. 


COVENTRY MOTOR AND SUNDRIES CO. LTD, 


SPON END COVENTRY + TEL: COVENTRY 40363-4 
582 






























Ruggedly constructed, Pressure Controllers 
and Remote Bulb Thermostats survive the 
most stringent operating conditions. 
Special production planning will maintain 
ex-stock availability. 


Honeywell 






off the shelf control systems 
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for temperature and pressure 


Easy to get... easy toinstall...a new range of 

standard controllers is now available from Honeywell. 
These low cost on-off and modulating (potentiometer type) 
controllers bring increased economy, efficiency, safety 

to an unlimited number of relatively simple processes. 
They operate line or low voltage electric switching, magnetic 
valves, and Honeywell 2-position and modulating motors. 
Between 0 and 300 psi—Honeywell Pressure Controllers 
directly control boilers, retorts, combustion 

systems, pneumatic and hydraulic servo loops... 

actuate safety devices ... control liquid level. 

From 0 to 700°F—Honeywell Remote Bulb Thermostats offer 
a liquid fill controller that does not age. 

They exert precise control on temperatures in ducts, 

pipes, tanks, boilers and other heat exchangers. 


AUGUST, 1958 

















Honeywell Controls Ltd, Ruislip Road East, Greenford, Middlesex. Waxlow 2333 


~S  -  -  - - - 8 


WRITE OR SEND THE COUPON TODAY ud 
Please send me literature on Honeywell Temperature and Pressure Controllers 


NAME 


ADDRESS 


1 
| 
| 
| 
| 
| POSITION....... 
| 
| 
| 
| 


the United Kingdom and throughout the world. 


ce ae ce ame GS Gn GD GG De ee ee ee ee 
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for a most important component 


4 


Next to the cutting head the motor 

which drives it is the most important component 
in an electric shaver. The mouldings to house 

the motor are all-important too if a smooth, 


trouble-free action is to be achieved. 










Not easy mouldings—with metal inserts and holes 
at all angles and particularly the moulded-in bearing 
> insert. Absolute dimensional accuracy and stability, 
year in, year out, was essential. It posed quite a 
problem for our tool makers and technicians 
but few problems are insuperable to us after 


over 47 years specialised experience 





in plastic moulding production. 


only the best is good enough 


For these transfer mouldings which 









are illustrated by kind permission of Sunbeam 
Electric Ltd. we selected a thermosetting 


material. Your enquiries would be welcomed. 








Walsall Works 
(Eldon Street) 


Walsall Works 
(Bescot Crescent) 


Cheapside Works 


Victoria Works 
(Summer Lane) 
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CONDUX Cutting Mills 


For granulating any kind of thermoplastic film, 
sheets, cords, lumps ready for injection or 
extrusion. Six sizes with capacities from 

20 to 1,700 Ibs. per hour. 

For demonstration please apply to 93 Regent Street. 


YOU 
too, can see 
your own material 


being granulated 


Model CS.6 


Model CS.00 
Only £75 ex works 


at 93 Harrow Road, London W 2 


INDUSTRIAL PLASTICS LTD 


93 Regent Street, London W1 Telephone: REGent 3146/9 Cables: Ipla London Machinery Showrooms: 93 Harrow Road, London W2 
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Cellulose Acetate 
sets the style — 





As this modern age makes increasing use of plastics in 
industry and the home, the G.E.C. plays an ever increasing 
part in adapting these materials for the diverse functions 
they fulfil. With experience in this sphere covering 40 
years and embracing every phase of research and pro- 
duction, the G.E.C. is unusually well equipped to 
co-operate with you. 


Cellulose Acetate, because of its exceptional 
toughness, is used for the small motor fan 
blades in this new hair dryer. 


moulded plastics for industry 





THE GENERAL ELECTRIC CO. LTD - MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 

















q PLASTIC EXTRUDER. Fine tem- 
perature control is a vital feature of 

Francis Shaw extruders. _All-electric 
” heating in separate zones is provided, 
each zone being separately controlled by proportioning instru- 
ments. A wide range of screw and die designs is available for the 
production of piping, sheeting, sections and the sheathing and 
insulation of cables. Extruder sizes from 1” to 12”. 








quality engineering puts 
efficiency into Shaw machines 


The cost-cutting performance of every Francis 
Shaw machine and its thorough dependability 
are the result of long experience and un- 
varyingly high standards of engineering in 
every detail of manufacture. 

Close-limit accuracy and rigorous inspection 
during manufacture guarantee to the user a 
consistently high quality output from Francis 
Shaw equipment. 


SHAW ROTOCURE. For perfect 
quality continuous curing of belting, 
matting, flooring and other flat products, elimi- 
nating the time-wasting operations of opening, cool- 
ing, re-heating and closing of hydraulic presses. 





QUALITY ENGINEERING FOR QUANTITY PRODUCTION 





Francis 
able ft 
rubber 
Flood 
roll bi 
produc 
can bi 
tefinen 
from 
Two- 
Desigi 








CALENDER 
A comprehen- 
= sive range of 
Francis Shaw Calenders is avail- 
able for the processing of all 
tubber and plastic materials. 
Flood lubrication and hydraulic 
roll balancing available on all 
production sizes. Roll Bending 
can be fitted as an additional 
refinement. All sizes available 
from 13” x 6” to 92” x 32”. 
Two- Three- and Four- Bowl 
Designs. 


INTERMIX. A robust 

high efficiency heavy 
duty internal mixer for mixing 
plastic compounds at lower-than- 
normal temperatures. It is supplied 
with steam heating for plastics and 
other materials, and the exclusive 
rotor design ensures consistent high 
quality mixing. 





FRANCIS SHAW & COMPANY LIMITED MANCHESTER II ENGLAND 


TELEPHONE EAST 1415-8 TELEGRAMS CALENDER MANCHESTER TELEX 66-357 
LONDON OFFICE TERMINAL HOUSE GROSVENOR GARDENS SW1 TEL SLOANE 0675-6 GRAMS VIBRATE LONDON TELEX 2-2250 
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; Compression, Transfer and 
Injection Mouldings in Plastics 
to Customers’ Specifications 
in all Trades. 
Synthetic Resin Bonded 
Paper (S.R.B.P.) Tubes, 
Bobbins and Formers. 
Vacuum Forming. 





CRYSTALATE LTD., associating MICA PRODUCTS LTD. 


Crystalate House, Tonbridge, Kent. 
Phones: Tonbridge 2261/5 (25 lines) 


99 yew Capertonce AC Yeu KEwece 
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push 





steam 


IN TWO MINUTES FROM COLD! 


Oil-fired steam raising plant takes many different forms, 
but none can offer all the features of the outstandingly 
successful Stone-Vapor steam generator. In single or 
multiple installations the output of these packaged boilers 
modulates with the demand, giving steam precisely as 
demanded, without supervision, automatically; used as 
boosters with existing plant, they will competently smooth 
out load peaks. Completely self-contained, Stone-Vapor 
boilers can be installed anywhere, quickly and easily. 
Consider their advantages: proved and tested in over 10,000 
installations; steam raised in two minutes from cold; easy 
and inexpensive installation due to small size and weight; 
smoke-free combustion; operation and maintenance the 
essence of simplicity; copes with widely fluctuating loads in 
winter and summer at constant high efficiency; conforms 
to the strictest insurance requirements with unsurpassed 
safety. Quick delivery. 

No investigation of modern steam-raising plant can be 
complete until you have full details and have witnessed the 
performance of Stone-Vapor steam generators, 








J. STONE & CO. (DEPTFORD) LTD. LONDON S.E.14 (TID 1202) 





— manufacturing under licence of Vapor International Corporation Ltd., Chicago,US.A. 
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akulon 





the versatile nylon injection 
moulding- and extrusion- 
material. 

| Can be supplied in : 

! GRANULES 

| in a wide variety of 

moulding-compounds ; 

as well as special grades for 

piping - sheeting 

profiles - cable-coating a.s.o. 

RODS 

up to 6” diameter for 

machining. 

Send for literature and details. 

Supported by a comprehensive 

technical service. 








: 
ALGEMENE KUNSTZUDE UNIE N.V. 


PLASTICS DEPARTMENT -—- ARNHEM —- HOLLAND 








Distributors for the United Kingdom and Ireland: BX PLASTICS LIMITED, Chingford London, E.4. _—‘Tel.: LARkswood 5511 
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Glass fabric reinforced vinyl film 


A specially developed laminating technique has enabled Storeys 








to produce a new fabric, “Plastoglass”, which combines the 
strength and light weight of open-mesh glass fabric with the 
durability and attractive appearance of printed Vinyl film. 
Articles made from “Plastoglass” have great strength and 
dimensional stability. 








Sun umbrellas, hammocks 
and garden furniture 





“PLASTOGLASS” can be used for making up attractive 
durable and lightweight domestic articles such as travelware, 
garden furniture, beach bags, sunblinds, inflatables etc. In in- 
dustrial fields it has a wide range of applications such as repair 
tents, covers for machinery, outdoor equipment and storage 








sites, mine ventilation ducts etc. 





Facts about **PLASTOGLASS’’ 


High strength in relation to weight 





Dimensional stability - Waterproof - Fire-resistant 





Unaffected by sunlight and exposure 





High resistance to chemicals, mildew and rotting -« Weldable 
Wide range of opaque or translucent plain colours 
and printed designs. 








Our technical staff will be pleased to advise on the suitability 
of “PLASTOGLASS” for use in any trade or industry. 








British Made by 


Shereys OF LANCASTER, WHITE CROSS, LANCASTER 
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METHYL ETHYL KETONE 
PEROXIDE 
in DMP solution 
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and some say it’s that— 
"a 
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\ 4 
0.0H HO.O 


——— 0 


But whatever it is BUTANOX is the best and most economical 


= catalyst for room temperature curing of polyester resins. 


Detailed information on the wide range of NOVADEL organic 
peroxides available on request. 
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prove COLT efficiency 


This particular success story started in 1951 when, 
after a detailed site survey, Colt planned and installed 
a natural ventilation system in Joseph Crosfield’s 
Printing Department. Since this installation, the 
Company has placed twenty three separate ventila- 
tion contracts with Colt—convincing proof of Colt 
efficiency. One of these installations is illustrated 


above . . . showing Colt SR.2046 High Duty Roof 





ventilation contracts! 
for JOSEPH CROSFIELD & SONS LTD. 
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Extractor Ventilators in the roof of No. 5 Pan Room. 

Take advantage of the vast practical experience 
gained by Colt through the successful solution of 
ventilation problems for over 12,000 industrial 
organisations. ‘Their technical staff can always be 
called upon to adapt this knowledge to your own 
specific requirements. 


Let COLT solve YOUR problem. 


Send for Free Manual on Colt Ventilation to Dept. AD 23/8 


VENTILATION (4) 


COLT VENTILATION LTD 
TELEPHONE: ELMBRIDGE 6511 (10 lines) 


SURBITON SURREY 









U.S.A. Subsidiary: Colt Ventilation of America, Inc., Los Angeles. 
Branches at: Birmingham, Bradford, Bridgend (Glam), Bristol, Dublin, Glasgow, Leamington Spa, Liverpool, London, Manchester, Newcastle-upon- 
Tyne, and Sheffield. © Agents in: Australia, Belgian Congo, Belgium, Burma, Canada, Cyprus, India, Indonesia, Madagascar, Malaya, Mauritius, 
New Zealand, Pakistan, Portugal, Rhodesia and Nyasaland, South Africa, and West Indies. G6ss 
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Your enquiries also invited for:— 


Drying Stoves and Cabinets @ 
for thermosetting plastics 


Flash or Airborne Dryers @ 
Continuous conveyor band dryers @ 


Flaking machines & steam drum dryers @ 


Complete resin making plants 
Reactors, Kettles, Autoclaves 


Sparkler horizontal plate filters 
for resins, oils, chemicals 


Fluid Agitators for chemicals 
liquid mixing 





Illustrations show continuous 
horizontal impregnators 

for decorative laminates and 
fibre glass laminates, and 
vertical tower impregnator 


L. A. MITCHELL LIMITED 
HARVESTER HOUSE, 37 PETER ST., 
MANCHESTER 2 
TEL. BLA 7224/7 AND 7824/7 
contact the INDUSTRIAL DRYER DIVISION LONDON OFFICE: PORTLAND HOUSE, 
73 BASINGHALL ST., LONDON E.C.2 
TEL. MET 8321/2 
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IN 

THE SERVICE 
OF 

COLOUR 


When Isaac Newton first split up a beam of light into seven broad delineations 
of Violet, Indigo, Blue, Green, Orange, Yellow and Red—little did he realise 
the millions of colours that would, in time to come, fall between his general 
categorisation. 


Today, Ferguson’s have set down a palette in 


WOOD-FILLED UREA 


Moulding Powders which has a far wider scope than the Spectrum... a 
range of opaques and mottles which knows no limit and yet remains constant in 
working from drum to drum and batch to batch over a range of mouldings 
from bottle-tops to table-tops. 


JAMES FERGUSON & SONS LTD., 


PRINCE GEORGE'S RD., MERTON ABBEY, LONDON, S.W.19. 
Tel: MITCHAM 2283 (5 lines) Grams : NESTORIUS, SOUPHONE, LONDON 





A. S. HARRISON & CO. (PTY) LTD. 85 Clarence St., Sydney, Australia. 


ANDRE, BERJONNEAU 


JOSE DELCLOS MOLLERA 
EINAR HOLMARK 
ALLMANNA HANDELSAKTIEBOLAGET 


Angel Baixeras, 39 Barcelona (2), Spain. 
19 Gl. Kongevej, Copenhagen V, Denmark. 
Stockholm, Sweden. 


120 Wakefield St., Wellington, New Zealand. 
134 Avenue de Villiers, Paris 17, France. 
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igh efficiency EXTRUDERS 


FROM 30 mm. TO 225 mm. SCREW DIAMETER 


Available with 
alternative screws 
for all materials 
and products 


BURTONWOOD-ANDOUART 


BRITISH BUILT EXTRUDERS AND ANCILLARY EQUIPMENT OF ALL TYPES 








Heads, dies, pay-outs, cooling-troughs, capstans, dual drum automatic wind-up in 
all sizes. 


For literature and demonstration apply to: 


BURTONWOOD ENGINEERING COMPANY LIMITED 


Burtonwood, Warrington, Lancashire. Telephone: Newton-le-Willows 3311 (10 lines) 


Sole Selling Agents: WARBRICK (ENGINEERING SPECIALTIES) LTD., Barclays Bank 
Chambers, Sankey Street, Warrington. Telephone: Warrington 34081. 




















Tough Process... Tough Pigments 


Toughened glass coated with vitreous enamels containing Matthey Pigments is 


fired at 680° C—yet the brilliance of colour is unimpaired. And so it 


will remain year after year, for Matthey colours are as M a 4 t h e y 


permanent as the product itself. 


Remember then, for glass, plastics, rubber or paint, Matthey Pigments P l 4 men f S 
combine maximum brilliance with the capacity to withstand the 


most arduous conditions of processing and of service. 


Technical advice on the use of Matthey Cadmium Pigments 
is freely given. 


Johnson «ibe Matthey | JOHNSON, MATTHEY & CO., LTD., 73-83 HATTON GARDEN, LONDON, E.C.I. Tel.: Holborn 6989 











PLASTICS 


A mass market — the home market — is opened 
to you by § groups of products made with 
Styron* Polystyrene. Every room of every 
house has a place for this most versatile 

of domestic plastics. Refrigerator components, 
packaging, electrical accessories, housewares 
and toys —all are easily moulded or formed 
in Styron. And all are brighter, tougher, 
more appealing because of its properties. 
Offering unlimited colour, a perfect finish 
and vast scope for original design, Styron 


gives an impetus to sales wherever it is used. 


* Trade mark of the Dow Chemical Co. USA 


Sole Selling Agents (BRP) 


BRITISH RESIN PRODUCTS LTD 


Sales and Technical Service 

Devonshire House Piccadilly London W1 
Telephone: Hyde Park o151 
Manufactured by Distrene Limited 
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STYRON 
the multipurpose polystyrene 








* performs well at 
low temperatures 





* excellent electrical 
properties 


* crystal clear or in 
unlimited range of colours 


* light; tough; 
non-greasy to the touch 





* odourless; 
non-toxic; non-rusting 


sisi sit RCL Petite hae S Beeps BA b Th 





‘Write for Booklet No. 200 containing full information about STYRON 
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HOLZVERZUCKERUNGS A.G. OF... 











NYLON 6 


VERSATILE 
POLY AMIDE 
PLASTIC 


Made in Suitzetland 


synonymous with 





—bristles; Ashing Hines, etc. 
* RODS & SHEETS. a 
ts tpretroaitstes 


- Holzverzuckerungs A.G. 


Zurich 


“Deliveries can be made ex- 
“stock London from our exclusive 


Representative in U.K. 








SREY PINE EI 


be 0 EEE IOI BEA TOES 


Nea iia ane 
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it’s 
not 
our 


Pigeon 





... to tell people who already know, about the uses 
of formaldehyde. But we have every reason to puff 
out our chest about our quality and delivery 
service. We — the first U.K. producers — offer 
quick delivery of highest standard water-white 
formaldehyde, in any quantity, anywhere. 

Our service is second to none, our quality 
consistently high. If you are interested, write 

for our booklet which gives specifications of 
Ashworth formaldehyde and other useful 
information on storage, handling, etc. 


For urgent deliveries or technical advice — 


Phone BURY 571 for 


ASHWORTH 


Formaidehyde 


Also paraformaldehyde and hexamine. 


ARTHUR ASHWORTH LTD - FERNHILL CHEMICAL WORKS - BURY - LANCS - A WALKER AND MARTIN LTD. COMPANY 





PLASTICS 


The filter, reducing valve and 
lubricator combined in the Enots 
Air Service Unit ensure a supply 
of lubricated, clean air at pre- 
controlled pressure to all air devices. 


A pressure reducing valve fitted to almost 


any pneumatic device will save its cost in a very short time by reducing air 
consumption. At how many points in your works are you using full line 
pressures of up to 100 Ib. per sq. inch where 80, 60 or even lower pressures 
would be adequate? Savings are more or less in direct proportion to pressure 


reduction. 
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Lustrex—a Monsanto plastic helping industry—to bring a better future closer 
heh eR Tt 





Magnifying Glass moulded in Lustrex GP by Combined Optical Industries Limited. 


Lustrex General Purpose gives clearer 
mouldings than any other Polystyrene 








Lustrex General Purpose, like all other grades of Monsanto Lustrex, 

is a HIGH-QUALITY polystyrene. This and its special advantage of MONSANTO CHEMICALS LIMITED 
high clarity—now further improved make it the ideal polystyrene Plastics Division, 500 M ate ¥ : 
for producing top-class transparent mouldings. Victoria Street, London, 8.W.1, 

* Lustrex General Purpose is also available in a wide range of and at Royal Exchange, Manchester, 2. 





in with: M Chemical Com- 
pany, St. Louis, U.S.A, Monsanto Canada Ltd., 


Ch ante th ie\ted 





standard colours; or, special colours can be accurately matched 





within a few days. , 
* j i TeNev Cc; >} 1¢ ; ‘ , Metbourne, Monsanto Chemicals of India 
Advice on how production efficiency can be improved will gladly felch thakan tedden a ge Monsanto 


be given by our technical experts. the world's principal cities. 
* There is a grade of Lustrex for every job in polystyrene. 











Lustrex is a Registered Trade Mark. 
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for the 


















modern 


moulider 


BIPEL pelleters differ entirely from conventional 
types. They are horizontal, are hydraulically 
operated and form the pellet by a steady squeeze 
instead of a sharp blow. Tool breakage 

is practically unknown, production rates 

are high and the BIPEL machine will often 
pellet materials considered unpelletable 

by ordinary machines. Single and multi-punch 
types are available and the range of sizes 


has been designed to meet all likely requirements. 


BIPEL 35-ton multi-punch horizontal hydraulic 
pelleter. Makes pellets of 4 ”—}" dia. at 

rates of up to 25,000 per hour. Tool changing 
takes less than half an hour. 


These pelleters typify BIPEL policy—to produce a horizontal hydraulic — ‘ 
° ree 1 ypes—I2 ton, 3§ and 70 ton—ofjer 
a complete range of novel, virtually foolproof respective pellet sives of °—-19", 14°—9" and 2°—41". 
equipment offering higher productivity and Respective maximum rates of production (with single 
considerably lower operating costs all round. punch) are 2100, 1260 and 720 pellets per hour. 


No other system of moulding in this country 
provides a comparable combination of flexibility, 
productivity and economy. 


The BIPEL System of hydraulic moulding 


B.I.P. ENGINEERING LTD Streetly Works - Sutton Coldfield - Telephone: Streetly 2411 
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PLASTICISERS 
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P.V.C. STABILISERS 


powder, or dispersed in 
PHTHALATE 79 or 
» RY. > DI-iso-OCTYL PHTHALATE. 
™~ 


Bear! 


Maresh 


Inexpensive aromatic 


REODORANTS compounds for industrial 


Mi ‘ 


of otherwise odourless  ;''s 
products. ; 


vie 


a 
A. BOAKE, ROBERTS 
& COMPANY LIMITED 


London £15 Tel. Maryland 5511 


Capetown Madras ° Sydney 
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...TO DERWENT! 


Sheerluck Holmes himself was not more clued up than are Derwent 
Plastics in their specialised sphere. Sphere, did we say? That is a 
master-piece of understatement! For the modelling and 
quantity-production of spheres, dodecahedrons, models of the 
space-time continuum, and the tortured shapes of modern 

sculpture are routine to Derwent. 

But not routine to be treated lightly. A quite unusual care goes into the 
precise, purposeful production of every job, whatever the length of run. 
If it’s a baffling problem, let’s get down to cases! 


Precision moulding by 


Derwent Plastics Ltd 





~Set STAMFORD BRIDGE + YORK 
> Ss” Telephone: Stamford Bridge 294 
Aastie 


(ndh)10717b 
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FURFURYL ALCOHOL 





Imperial Chemical Industries Ltd. are sole U.K. selling 
agents for these products of the Quaker Oats Company 

of Chicago, U.S.A. Immediate deliveries can be made 
from stocks held in the U.K. and the technical literature 
of both companies is available to assist inquirers interested 
in the various applications of the products. 


PRODUCTS OF THE QUAKER OATS CO., 
CHICAGO, U.S.A. 





Inquiries in the U.K. should be addressed to 
IMPERIAL CHEMICAL INDUSTRIES LTD., 
LONDON, S.W.!. 
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for the new decorated tableware 
British Oxygen Chemicals supply Melamine 


to makers of moulding powders and resins 


for tableware and decorative laminates. 


BRITISH OXYGEN CHEMICALS LIMITED 


BRIDGEWATER HOUSE, ST. JAMES'S, LONDON, . 1. @ n s WHITEHALL 9777 

















) >» OF of co ep =) OP - Ss. we ¢ oF — 


PLASTIC MOULDINGS 


ae — TUBING 








—> & mi atk aed, F- 





TUBE LAMINATION & ENGINEERING 





filabond 


Beck Koller 
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Costs slashed—by this new method of jig production 


If you are interested in producing such tools as: 

DRILL JIGS, REFERENCE MODELS, CHECKING FIXTURES. . 

possessing high strength, durability, lightness and dimensional stability, as 
well as being warp free, corrosion-resistant and easy to repair... 

If, in addition, you wish to produce these tools at room temperature 
quickly and cheaply by simple techniques ... you should... 


Ask for details of these important developments quoting No. E.E.2 


| EPIKOTE |EPOXY RESINS 


SHELL CHEMICAL COMPANY LIMITED. In association with Petrochemicals Ltd., Styrene Products Ltd. 

Divisional Offices : LONDON: Norman House, Strand, W.C.2. Tel: Temple Bar 4455. BIRMINGHAM: 14-20, Corporation Street, 2. 

Tel : Midland 6954-8. MANCHESTER : 144-6, Deansgate. Tel : Deansgate 6451. GLascow: 124, St. Vincent Street, C.2.Tel : Glasgow Central 9561. 
SUZ BELFAST: 35-37, Boyne Square. Tel: Belfast 26094. puBLIN: 53, Middle Abbey Street. Tel: Dublin 45775. 











“*EPIKOTE "’ is a Registered Trade Mark. 
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NESS Murgatroyd ! 


Late delivery, then poor finish! Why on earth 
didn’t you go to Rootes for plastic parts ? 
They understand plastics; do everything 
from making the tools to complete production 
of compression and injection mouldings. 
And their keenly competitive prices are 
hard to reconcile with the more-than-worthwhile 
job they turn out. Anyway, once you’ve 
dealt with them you'll see why I’m so 
insistent on all things plastic being given 


to Rootes to handle. 


aie si 


ROOTES PLASTICS LTD | ROOTES MOULDINGS LTD 





Smee's Ri! 3 


























AUGUST, 1958 PLASTICS 51 
















FUL withingstall ! 


Ever since that rocket from the Old Man about 
not using Rootes for plastic mouldings, I’ve been 
realising the wisdom of his words. Rootes 
have given me just what I wanted—when 
I wanted it—as these progress reports confirm. 
Though our demands were steep enough, 
somehow Rootes came up with the right answer 
every time—whatever the material. Glad the 
Old Man gave me that tip. The old bounder 
knows a thing or two when it comes to plastics 


—and Rootes plastics in particular. 


for plastic mouldings 


of every description 


SLOUGH BUCKS Tel: Slough 24461 Contractors to M.O.S., Admiralty, etc. A.I.D., A.R.B. Approved. 
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S‘EANPLAST’ 
high 
impact 
strength! 











Now there’s a man with a quality in 
common with East Anglia Plastics! For 
high impact strength is one of the 
many advantages of *‘ High Acetyl ’ 





grade moulding compound. The other 
properties include high hot water 
resistance, dimensional stability and 
weather resistance. 

‘High Acetyl ’ is supplied in a range of 
five flow grades: Hard, Medium Hard, 
Medium, Medium Soft and Soft Flow. 
In addition, special flow formulations 
are available to suit individual 
requirements. 

As the colour possibilities of ‘ Eanplast ’ 
Acetate Moulding Powders are almost 
unlimited, East Anglia Plastics Limited 
can match colours to customers’ needs. 


East Anglia Plastics Limited for Cellulose Acetate Moulding Powders 


Also manufacturers and suppliers of: POLYSTYRENE * POLYTHENE *+ POLYVINYL CHLORIDE <- SILON POLYAMIDE 
52 Brook Street, London, W.1. Telephone: Mayfair 4823 & 1973. Telegrams: Eanplast, London. 
Factory at Temple Works, Strood, Rochester, Kent, England. Telephone: Strood 78441/2/3. Telegrams: Eanplast, Strood, Rochester. 


=< 
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12” STRAINER 
EXTRUDER SLABBER 


1S" HEAVY 
DUTY EXTRUDER 


Bridge -Banbury 
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WILL THAT METAL BE FOUND 







CINTEL Equipment isrightly 
regarded by many important 
concerns throughout the™ 
country as an essential part of 
the plant. Full details of 
CINTEL Electronic Metal 
Detectors will gladly be sent 
on request. 











——— 


CINEMA-TELEVISION Ltd. 
WORSLEY BRIDGE ROAD « LONDON - SE26 


Telephone HITher Green 4600 
A Company within the Rank Organisation 


SALES AND SERVICING AGENTS: McKellen Automation Ltd., Hawnt & Co., Ltd., 


Atkins, Robertson & Whiteford Lid., 
122 Seymour Grove, Old Trafford, Manchester, 16 59 Moor St., Birmingham, 4 


Industrial Estate, Thornliebank, Glasgow 
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Leading usted was 





Moulders use 


purpose 
grade SPF. 34/3. 








MOULDING 
POWDER 





The comprehensive range of 
Sternite phenolic moulding materials 
includes a wide variety of general 
purpose and special purpose 
types including Telephone 

Grade 1, H.D., Low Loss, 
Medium Shock, Water, Heat, 
Acid and Alkali resistant 

grades, conforming to BSS.771, 
M.o.S., A.I.D., Post Office and 
Admiralty requirements. 






Heater Panel 
P moulded by EKCO 
LTD. in Sternite 
ade SPF. 41. 


Sterling iding Materials Ltd. 


STERLING HOUSE, HEDDON STREET, LONDON, W.1. aug 


$.19 
Works: Stalybridge, Cheshire. Phone: Regent 8641-50. Grams: Stermold, Piccy, London. Cables: Stermold, London. 











Carrying this can 
is a pleasure 


This ‘Big-Boy’ watering can was 
injection-moulded from BAKELITE Polyethylene 
by G. & E. Equipment & Contracts Ltd. It typifies 
the complex shapes that can be produced 
economically and relatively simply 
in this versatile material. 


IT’S BIG AND BRIGHT 


Capacity of the can is 2} gallons. 
Bakecitr Polyethylene was used 
to give a permanently attractive 
appearance to a pleasing 

design. The ‘push-fit’ rose 
makes use of polyethylene’s 
natural resilience, and 

obviates screwing. 


Y ITS STRONG AND LIGHT 


Light weight is combined with excellent 





dimensional stability. Gardeners will 
appreciate the fact that the watering 
can will not become dented, leak or rust 
even if dropped or left lying around. 





ITS MOULDED IN... BAKELITE Polyethylene 


Trade Mark 


3 A K E L ' T E L i M ! T E Bakelite Limited manufacture an extensive range 


of plastics materials and maintain a_ technical 
8 service unequalled in the industry. No matter 


CO what your plastics problems, this service is at your 
disposal. SLOane 0898 is the telephone number. 


REGD. 


12-18 GROSVENOR GARDENS - LONDON SWI. SLOane 0898 











DEALING WITH THE MANUFACTURE, USES 
AND POTENTIALITIES OF PLASTIC MATERIALS 
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Some Peerless polyester/glass car body shells at the works of James Whitson & Co., Ltd., West Drayton. These have been 
removed from the mould and are awaiting trimming and spraying prior to being mounted on the chassis. The resin used is 
Cellobond polyester resin supplied by British Resin Products Ltd. 
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Mackintosh by Ghillie-Valspar. 


F. W. 


BERK HOUSE, 
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P. V. ” 
Stabilisers 


FLOMAX 25 for clearer clears and 
brighter colours. FLOMAX 25 is a new liquid 
barium/cadmium organic outstanding for 
clarity, economy, easy use. 


It gives extraordinary heat and light 
stability and contributes to high resistance to 
yellowing and plate-out. With plastisols it 
gives low initial paste viscosity and as it is 
free from soaps there is little viscosity 
build-up. 


With NALZIN, an effective new 


zinc organic co-stabiliser, protection against 
sulphur staining is assured. 





Also available are three other non-lead 
stabilisers— 


CLARITE, PROVINITE, 
TEMEX 


BERK & CO., LTD. 


PORTMAN SQUARE, LONDON, W.I 
HUNter 6688 
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EDITORIALS 





Polythenes v. Polypropylenes 


UBLICATION in America of a remarkable document 

** Linear Polyethylene and Polypropylene: Probiems and 
Opportunities ’’ has thrown a harsh light on the present situation 
in that country in the material manufacturing field. Temporarily 
at least, there is substantial overproduction of polythenes; it is 
expected that this situation will remain until the end of 1960, 
and it is suggested that it may even last until 1964. 

It was in these pages, four months ago, that we revealed for 
the first time that in 1957, U.S. materials manufacturers had 
shipped into Europe an estimated 80,000 tons of polythene, 
a tonnage exceeding that made in Britain in that year, and a fair 
indication that all was not well with the American scene. It 
was not, however, an altogether unexpected situation, for as the 
report just now published shows, U.S. plant construction pro- 
grammes appeared to be vastly in excess of consumer demand. 
For the record, we publish a detailed analysis of the report 
elsewhere in this issue. 

As for Europe, the current American scene may offer a 
possible parallel of the eventual relationships between three all- 
important plastics materials, low density polythene, high density 
polythene, and polypropylene. 

Until three years ago, there existed in the materials industry 
a status quo that had its origins in the I.C.I. patents on the high- 
pressure polymerization of ethylene taken out in 1935. All 
polythene, until 1956, was manufactured either by I.C.I. or 
I.C.I. licencees. Production was more or less in step with demand. 
In 1956, however, there occurred two events which threw the 
materials industry first into confusion and then into convulsive 
effort. First, the I.C.I. patents expired, which had been expected 
and for which event many materials manufacturers had plans 
prepared. Secondly, Professor Ziegler announced his successful 
low-pressure polymerization technique and indicated that he 
was prepared to discuss licensing arrangements. 

The results have been spectacular. In the past three years, in 
America, seven large companies have put into operation low 
pressure polythene plants, and 11 more are preparing to enter 
the market or are seriously thinking of doing so. Current pro- 
duction capacity of low-pressure polythene in the U.S. is estimated 
at 122,000 tons, and is expected to increase to 200,000 tons by 
1960. High-pressure polythene capacity is now some 240,000 tons, 
with a further 120,000 tons planned. 

For American polythene converters, the outlook is of course 
attractive. A reduction in the price of polythenes appears to be 
inevitable, the more so since polythene production outside the 
U.S.A. is increasing rapidly and therefore reducing America’s 
exportable potential proportionally. 

The basic question, however, is whether the investment of 
such large capital sums in U.S. low-pressure polythene plants 
can be logically justified. The answer will undoubtedly influence 
plant construction programmes outside America. 

To us, the answer appears to be in the parallel work of 
Professor Natta, and others, in the low-pressure polymerization 
of other monomers, notably propylene, but including also 
styrene and possibly vinyl chloride. To a large extent we are 
still too close to the birth of these new catalytic processes to be 
able to take stock entirely accurately but in polypropylene we 


have at least an indication of what the future may hold. Indeed, 
sO promising is the future of polypropylene that some materials 
manufacturers may well avoid polythene altogether in entering 
the polyolefine field. 

The situation with polypropylene at the moment is that a 
world capacity of some 47,000 tons exists, made up as follows: 
Hercules Powder, U.S.A., 9,000 tons; Montecatini, Italy, 
7,500 tons; Farbwerke Hoechst, W. Germany, 30,000 tons. 
Montecatini are at present quadrupling their plant capacity, to be 
effective by mid-1959. 

Such are the properties of polypropylene that until a new 
challenger arrives on the scene it may be taken to represent the 
best combination of attractive features at the upper end of the 
density scale. At the lower end is the high-pressure polythene. 
Each material offers special advantages in specific applications, 
such as the flexibility of high-pressure polythene compared with 
the rigidity of polypropylene. Between these two extremes lie the 
low-pressure polythenes. In terms of current production capacity, 
high-pressure polythene heads the list in America, followed by 
low-pressure polythene and finally polypropylene. It may well 
be that in America, and possibly elsewhere, polypropylene will 
cut across the complex low-pressure polythene market to reach 
a leading position in the thermoplastics field. 


O.E.E.C. Production Figures 


HE Plastics Working Party of the O.E.E.C. has now published 

its report on the sales of plastic materials of the member coun- 
tries for 1957. The most important of the production countries 
and their sales in metric tons are: Germany, 564,000; Gt. Britain, 
396,500; France, 163,239; Italy, 134,379. What may be con- 
sidered especially interesting is the percentage increase of sales, 
and thus possibly production, compared with 1956. The “order 
of Merit ”’ is thereby changed to: France, 25% ; Germany, 20.2% ; 
Italy, 15.5%; and Gt. Britain, 14%. Sales of the U.S.A. are 
1,672,496 tons, greater than the total sales by the O.E.E.C. 
members by 250,000 tons, but which shows a diminution of 
0.4% compared with the 1956 figures. 

Obviously the figures do not contain “Iron Curtain” 
information, but so far as future competition is concerned the 
information recently announced by Mr. Khrushchov that the 
U.S.S.R. proposes the construction of oil pipelines to one 
satellite country and the production therefrom of 350,000 tons 
of plastics in the next three years, is significant. 


Polythene Waxes 


N spite of the foregoing promised battle between the various 

polythenes for the plastics industry, there appears no cessation 
in the search for markets for polythenes outside this immediate 
sphere. We refer to those polythenes of low molecular weiglit 
(of the order of 2,500—3,000) and of low melting point which can 
be also manufactured by any of the existing processes. They 
made their first appearance some 10 years ago when I.C.I. put 
them on the market in this country under the designation of 
polythene waxes, but the interest then was small and production 
ceased. 

Apparently some success in America has been achieved by 












276 


Eastman Chemical Products, Inc., a subsidiary of the Eastman 
Kodak Company, and they are now made available in this 
country by the English company. There are three types: 
Epolenes C. E. and N. The first is specifically designed for the 
packaging trade and its use as a coating compound for papers, 
but not by the normal extrusion-lamination process. Since 
Epolene C exhibits low melt viscosity at relatively low tempera- 
tures, it is claimed that roll coating of paper using a hot melt 


Concentrate on this picture which I have filched from the 
back page of the current Society of Plastic Engineers Journal 
(U.S.A.). It’s an advertisement by Phillips Chemical Co. of 
Oklahoma. Concentrate on the street lamp only, 
Where if you can. The scene is in Florida and Engineered 
Rust Doth ‘ 
Corrupt Products Inc. of Kirkwood, Mo., have had the 
courage to launch these lanterns made from Phillips’s 
** Marlex ”’ rigid polythene, as part of a private war against 
corrosion by Florida’s damp salt air. I wish our sea-side resorts 
would do something about corrosion. I’m spending my usual 
couple of months holiday at Old Ma Griggs’s place on Marine 
Parade at Wapping Old Stairs, and from my bedroom window 
tastefully decorated with four slender bars of iron, one inch thick, 
I can gaze on the golden plage below and the shimmering hot air 


over the cobalt black sea. Beneath the galaxy of coloured 
umbrellas pant the hearts of crowds of film stars from Elstree 
and Great Windmill Street sheltering from the burning sun and 
drinking nothing but champagne from silver mugs. I patiently 
scrape the bars with my nail file, watch the red rust float gently 
down and think—maybe in two months’ time I shall be able to 
join them. But to return to my technical discussion on polythene 
lanterns. I suppose, since no indication is given, that the lamp- 
posts themselves are not made of polythene which is a pity. I’ve 
spent a good deal of my life on corrosion problems and have 
long discovered that corrosion is far greater at the foot of the 
post than on the lantern and is not confined to salt-air corrosion. 
Indeed in my village of St. John’s Wood which is miles from 
the sea, all the iron lamp-posts which date from Michael Sadler’s 
“Fanny by Gaslight’ and ‘* Forlorn Sunset” period are so 
much thinner for 12 to 16 inches from the base that we 
“ Woodsmen ”’ expect them to topple over any moment and 
bash the brains out of the luckless four-footed friends of man 
that always congregate beneath them for their own innocent 
amusement. Apart from the danger to life and limb this might 
occasion there must have been an appalling loss of iron and 
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technique is thus possible. This method appears to be more 
economical in that the necessity for extrusion plant is eliminated. 






Epolene E is designed for the production of water emulsion 
polishes admixed with vegetable and animal waxes when Epolene 
N can be employed in upgrading paraffin and other waxes, in 
electrical applications, cable insulation, as flatting agent in 
paints and as general protective coatings. 












paint to the country since iron lamp-posts were first put up in 
the 1860’s. Think of the hundreds of thousands, nay millions of 
lamp-posts in this blessed country of ours. Think of the rates 
and taxes, you and your doubtless honest forebears have paid to 
short-sighted Governments whose one thought has been to swell 
the coffers of the bloated iron-masters! Vote for the new 
Dogsboddy Party and you'll get polythene lamp-posts, lower 
rates and safety to pooches ! 












* * * 






I see the Manchester branch of the National Employers 
Association of Vehicle Builders put forward a motion at their 
recent conference ‘‘ That steps be taken by the Association to 
remove the unsatisfactory state of affairs which exist 
~" in connection with fitting and fixing of glass-fibre 

Caution Panels.” This motion, on further investigation, 

refers to a dispute as to who should do the work, 
the National Union of Vehicle Builders or the National Union of 
Sheet Metal Workers, known to their pals as the N.U.V.B’s. 
and N.U.S.M.W’s. respectively. My uncle, Lancelot S., had 
similar trouble in Boga-Boga in the Swiss Roll factory he was 
running. There the dispute was to decide who should put the 
flavour in the middle of the roll—the Native Union of Vanilla 
Beaters (N.U.V.B.) insisted that it was their right and the Native 
Union of Strawberry Meringue Whippers (N.U.S.M.W.) were 
equally adamant in their own favour. He solved it quite simply 
by sacking the lot and employing natives of the Black Leg tribe. 
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The Board of Trade has just announced the removal of 
restrictions on the importation of a wide range of chemicals 
and allied products from the Dollar Area. This includes resins 
Import 4nd plastics materials including regenerated cellulose 
Restric- and cellulose ethers as well as many other chemical 
tions compounds of importance to the Plastics Industry. 
Lifted The implications of the removal of these restrictions 
have not at the time of going to press been fully investigated 
and comments are naturally very guarded. In my opinion, 
after a cursory examination of the government announcement 
and a translation of its jargon, this could develop into a situation 
of some magnitude. It will not, obviously, affect all materials 
as some of our prices are already below the American prices 
but others, and polythene springs to mind, here, it will affect. 
Already over producing and likely to do so on an increasing 
scale, America will see Britain as a useful market, despite our 
own production facilities, for her polythene which is at the 
moment cheaper. In an attempt to prevent this influx of material 
(and polythene isn’t the only one by any means) British Industry 
is applying for some materials, as reported on our News pages, 
to be included on the Key Industry Duty List J. If this is success- 
ful, and we shall not know until October or after, then prices 
will be at least comparable with ours and the market will have 
to be won on quality, and, this is where we gain, on service to 
the customer. The situation is worthy of very close attention 
when you remember our imports for the first quarter of this 
year were 10,100 tons, 42% up on last year. 
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The Production of Nylon Screws 


Ultra-fast cycle times of 3 seconds make the moulding of nylon screws 





an economical proposition for an increasing range of applications. 


T first glance it would appear that of all the many products 
for which plastics can replace conventional materials the 
most unlikely would be screws. Produced, as they are, at rates 
of over 100 per minute, from a cheaper raw material to tolerances 
which plastics can only regard with awe it is not altogether 
surprising that this view is taken. Despite this, however, there 
was and is a demand for a non-mettalic screw particularly in 
electrical work where it can be usefully employed to replace the 
rather clumsy insulating sleeve and washer construction 
necessary where metal screws are used. Usefully employed— 
yes—but economically employed? After all a sleeve and washer 
or even two washers are not expensive items. 

It is our purpose in the following article to show that the 
answer to this question is yes and why it is yes, and also to draw 
attention to the considerable skill and technical achievement 
which has gone into the development and production of nylon 
screws. 


Nylon 

Nylon is a familiar plastic material today and one whose 
properties need not be elaborated on here. Several types are 
manufactured and are identified by the number of carbon atoms 
in their materials from which they are produced. The type used 
in the production of these screws is nylon 6-6 developed from 
hexamethylene diamine and adipic acid. Its properties include a 
tensile strength of 11,500 p.s.i. measured by A.S.T.M. D.638 
which is one of the highest for any type of nylon and like all 
types, it is of course, very resistant to abrasion. Although it is 
slightly hygroscopic its electrical properties under normal 
humidities are good and it also has a high melting point (264° C.) 
and heat distortion temperature (75° C. for a load of 264 p.s.i.— 
A.S.T.M. D.648). One further point arising from these pro- 
perties is its affinity for dyes which has been utilized to advantage 
as will be seen later. This then is the material, tough, resilient, 





A selection of moulded nylon screws showing their 
various shapes and sizes. 





and abrasion resistant, which can offer itself as an alternative 
to metal. 


Manufacturing Techniques 

There are two methods of producing nylon screws. The first 
is by turning from extruded rod stock, the second is by injection 
moulding. Each method offers some advantages and also has its 
limitations. 

Machining of nylon presents no serious difficulty providing 
that its low heat conductivity and lower modulus of elasticity 
(in comparison to metals) is borne in mind. Local development 
of heat at the tool tip has to be avoided and accurate setting 
giving a correct cutting angle and sufficient clearance is important. 
It is, of course, equally important that the tool should be very 
sharp and kept in that condition. To avoid the build-up of heat, 
cooling fluids are used and it is then possible to increase turning 





For coloured screws, 
nylon can either be 
moulded in a coloured 
state or dyed by a 
simple post-moulding 
process. 





speeds. This, however, gives rise to one of the disadvantages of 
turning, in that the finished screw must now be dried and also 
the thin film of oil deposited by the coolant, removed. In addition 
to this dimensional variations can occur due to the water absorp- 
tion particularly if drying is not done soon after turning. These 
variations may only be very small and on large screws can be 
ignored but on the smaller sizes such as the 4, 6 and 8 B.A. | 
they can be of some consequence. In view of these additional 
operations it has been suggested that no coolant is used and 
reduced cutting speeds employed which means, of course, that 
no comparison can be made to the production of metal screws; 
even with a coolant, machine times are much greater than for 
metal components. Further disadvantages in using turning as a 
production method are that variation can, and does, occur in the 
extruded rod stock due to variations in cooling and take-off; the 
surface finish does not compare favourably with the moulded 
screw and again, on the dimensional aspect, it is necessary to 
maintain a constant check on the product size as well as on the 
tool setting. It has also been suggested that the turbulent flow 
of material into a screw mould gives better strength characteristics 
to the thread than cutting. 

































































Two final points which should be mentioned whilst listing the 
disadvantages are: (1) The comparatively large amount of con- 
taminated scrap produced; and (2) the impossibility of producing 
a socket head or Phillips Recess head. 

Turning has got its advantages in screw production despite 
what has been written previously. Its greatest asset is that for 
small runs of non-standard sizes it proves itself more economical 
than injection moulding. Large screws which require thick 
sections can be produced more accurately by machining also, 
because the mould filling and shrinkage problems in the injection 
technique would be formidable. 

So much then for turning a nylon screw. The alternative 
process is injection moulding which also has its disadvantages. 
These are related more closely to the process itself rather than 
the material as in the case of turning and are met with in moulding 
all thermoplastic materials. They are not, however, of any great 
significance until the tolerances specified become critical. This, 
of course, is the case with a moulded screw and such things as 
mould shrinkage, and strain become a serious hazard in their 
production. Assuming that a multi-cavity mould is to be used 
then further trouble can be expected from variations in the filling 
and size of each cavity, and flashing down the parting line. 
Apart from these difficulties in maintaining size, injection 
moulding has advantages over turning in that it is quicker, the 
moulded thread (assuming no flash) is cleaner and has a better 
surface finish, any scrap produced such as sprues, runners, etc., 
is not contaminated and there is, of course, no problem in 
producing a socket head. 












































































Tolerances 

In the previous paragraphs attention has been drawn to the 
difficulties resulting from maintaining dimensions within 
tolerances laid down by B.S.93 for metal British Association 
Screw Threads. This standard has had to be used despite the 
fact that a nylon screw, because of its resilience, is more efficient 
than a metal one and could, therefore, stand a relaxation in the 
tolerances quoted. We feel that readers who are not familiar 
with this standard would be interested in knowing these figures 
laid down and we, therefore, publish the following table and 
drawing from this standard. 
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a 
MINOR DIA 


LIMITS AND TOLERANCES. B.A. NORMAL CLASS BOLTS. 









































Major Diameter Effective Diameter Minor Diameter 
Designation} Pitch 
No. (t.p.i.) 
Max. Min. Max. Min. Max. Min. 
in. in. in. in. in. in. 
0 B.A 25.4 | 0.236 2 | 0.227 4 | 0.212 6 | 0.206 7 | 0.189 0 | 0.178 | 
2. 31.3 | 0.185 2 | 0.1778 | 0.165 9 | 0.160 8 | 0.146 8 | 0.137 6 n 
a. 38.5 | 0.141 7 | 0.135 6 | 0.126 2 | 0.121 7 | 0.110 6 | 0.102 6 - 
6. 47.9 | 0.110 2] 0.105 1 | 0.097 6 | 0.093 5 | 0.085 0 | 0.078 0 ‘ 
.. 59.1 | 0.086 6 | 0.082 3 | 0.076 4 | 0.072 6 | 0.066 | | 0.059 8 i 
ti 
NOTE.—The maximum figures take in the plating allowance. v 
s 
: : : a 
Single Impression Moulding f 
From the foregoing paragraphs it can be seen that neither 
turning nor moulding offered a complete solution to the problem 
of putting a competitive nylon screw on the market although the 
injection moulding process showed some promise if it could be C 
modified. The first step was, however, not to re-design moulds c 
or machines but to study the various factors which governed the 1 
size of the final component and if possible to evolve a table or f 
formula which would predict the behaviour of the various sizes | 
of screws after moulding. In this way it was hoped that by r 


compensating in the cavity accurate and 
uniform screws could be produced. To 
further this work tests on varying sizes and 
shapes of screws were carried out and 
measurements tabulated under different 
conditions. Before the full programme had 
been completed, however, it became 
increasingly apparent that the number of 
factors influencing the dimensions was far 
greater than originally anticipated. A 
few of them were, position of gate, diameter 
of screw, length of screw, type of head 
length and size of runner and moisture 
content of the nylon. The permutations 
with these and other factors such as 
injection time, temperature and cooling, 
made it practically impossible to predict 
what and where dimensional instability 
would occur. 

Early in this investigation it became 
apparent that the use of multi-cavity 


Three of the high-speed moulding machines 
which bear little resemblance to conventional 
injection presses. 
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As the machines are unconventional so also are the injection 
moulds, in size at least. 


moulds was uneconomic in view of the many cavity modifications 
which had to be made before going into production. A single 
impression mould was the obvious solution providing cycle 
times could be reduced to hitherto unattainable periods. This 
was accomplished and today the moulding of nylon screws in 
single and double cavity moulds at cycle times of three seconds is 
a standard practice. This cycle time includes parting the screw 
from the runner, which is a fully automatic operation. 


Moulding Machinery 
The type of moulding machine that can operate these fast 
cycles is not one of conventional design, although it is based on a 
die casting machine. The operation of the machine is basically 
mechanical all movements being controlled by adjustable cams 


fitted to a continually rotating shaft. One of these cams, by a 
lever mechanism, operates the movement of the injection plunger. 
This movement is small as the maximum weight of shot which 
this machine can inject is 0.05 ozs. Having completed the injec- 


(Left) This is an 
example of one use 
for a nylon screw 
where its self-lock- 
ing properties in a 
blind socket are 
utilized. 


(Right) Electronic 
equipment manu- 
factured by Oldham 
& Son, Ltd., employs 
nylon screws (as 
indicated by the 
arrows). 
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tion stroke the sprue is broken by a lateral movement of the 
injection cylinder which almost simultaneously coincides with 
the opening of the mould. As soon as this mould is open the 
complete shot is transferred automatically to the second station 
where a punch tool parts the mouldings and runners the former 
dropping into a container, the latter being blown by a com- 
pressed air jet into a delivery chute leading to a second container. 
The mould then closes and the cycle is repeated. All operations 
are fully automatic and the press can operate without attendance. 

A critical feature must be the injection mould itself. This, 
despite its size, or because of its size, is an exceptionally accurate 
piece of toolmaking. Perfect mating of the two halves is 
absolutely essential to obtain clean thread form and the enlarged 
photograph on page 277 of a O.B.A. screw amply illustrates 
this point. 


Applications 

No article on nylon screws would be complete without men- 
tioning where they can be and are used to great advantage. The 
first and probably the most obvious application is in electrical 
assemblies. Their non-conducting, non-magnetic properties, 
together with their high working temperature (135° C.) have made 
their use in switches and electronic components almost standard 
practice. They have also, in addition, the desirable feature of 
being vibration proof. 

Nylon, as mentioned in a previous paragraph, can be readily 
dyed and this property has suggested the use of nylon screws in 
fine surfaces such as radio and television cabinets where a dyed 
screw becomes almost invisible. Self-coloured screws can be 
manufactured providing the quantities required are sufficiently 
large but the more general practice is to dye them. 

The resistance of nylon to such chemicals as common solvents, 
alkalis, and petroleum oil and greases and dilute caustic solutions 
has meant that an increasing number of applications for these 
screws can be found in laboratory and hospital equipment, and 
in food processing plant. Repeated sterilization in boiling water 
can be carried out without distortion or corrosion occurring 
but working temperatures should not exceed 135° C. It is also 
advisable when considering nylon screws for chemical plant to 
consult the manufacturers as certain chemicals such as con- 
centrated acids and phenols do attack the material. 

Finally a word on using these screws. Nylon is an elastic 
material and requires to be handled with some care to achieve 
the best results. Nylon screws are inherently self-locking, and it 
is sufficient to screw them down by hand and then to apply one- 
half a turn with a screwdriver. This will make the assembly 
vibration proof. The low driving torque of nylon screws, com- 
pared with metal screws, requires care when power drivers are 
used. 

Nylon is a hygroscopic material absorbing up to 34% of 
moisture in the atmospheric conditions prevailing in most parts 
of the world; moisture pick-up growth is, however, compensated 
for in manufacture so that even under the worst conditions their 
fit is not affected. 

We should like to acknowledge the assistance and co-operation 
of Guest Keen & Nettlefolds Ltd. in the preparation of this 
report. 
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British Film Base Manufacture 


A description of the only British plant manufacturing film base. 

The material used is cellulose triacetate and the casting techniques 

employed have been developed by Bexford Ltd. to whom must 
go the credit for this fine achievement. 


NE of the least publicized facets of the plastics industry 

and yet to the general public one of the most familiar 
is the production of transparent film for packaging and as 
photographic film base. Possibly the reason for this, and most 
certainly so in the case of the latter product, is that up till 1946 
all photographic film base was imported, mainly from America 
and in consequence information on its manufacture was very 
limited. A further factor is the apparent simplicity of the 
manufacturing technique which does not lend itself to stirring 
headlines. 


History 


Photographic film base was made by the casting process as 
early as 1846 when Schonbein obtained a transparent film, 
subsequently known as collodion film, from an ether-alcohol 
solution of cellulose nitrate. The process of casting was not, 
however, described until 1896 when Stevens and Lefferts 
described the two commercial processes which in principle are 
the same as those employed today. Cellulose nitrate was used as 
a film base up until 1946 except in the case of X-ray base where 
secondary acetate or butyrate was used. The question of its 
flammability had for many years been one of considerable 





Film casting machine with —— chamber in the foreground and casting 
belt trunking in the background. The exceptional cleanliness of the 
air conditioned plant can be seen from this photograph. 





Automatic control panel on a film casting unit. 


importance and in 1912 a government committee was set up to 
inquire into safety precautions necessary for the use of celluloid 
in manufacture. Mention is made in the report of the proceed- 
ings, of cinematograph film that would not ignite, when exposed 
for some considerable time to the projector light. This appears 
to have been made from cellulose acetate. Professor V. Byam 
Lewes at the same inquiry in his statement mentions the attempts 
which had been made to render celluloid non-flammable, and 
also he refers to the use of acetyl cellulose for film base which 
appeared to be satisfactory except that the acetyl cellulose cost 
between 7s. and 10s. per Ib. as compared to 3s. for nitro cellulose. 


British Manufacture of Film Base 


In 1946 as a result of a government directive to reduce the 
import of film base from America, Ilford Ltd. held consultations 
with B.X. Plastics Ltd. with a view to establishing a manufactur- 
ing company in Britain. The successful outcome of these con- 
sultations was the founding in August, 1946, of Bexford Ltd., 
jointly owned by Ilford Ltd. and B.X. Plastics Ltd., which was 
the first and only successful film base manufacturer in Great 
Britain and the Commonwealth. Bexford Ltd., today, 12 years 
later, still remains in this unique position and as a result of its 
activities is responsible for the saving of over $5,000,000 per year. 

The Bexford plant was designed originally for the production 
of nitro cellulose film but in the early stages of the building it 
was learned that cellulose triacetate film developed abroad had 
proved satisfactory as a photographic base. While having the 
great advantage of being non-flammable, it had better water 
resistance than secondary acetate, giving good dimensional 
stability, and, in other respects, had physical properties approxi- 
mating to those of nitro cellulose. A bold decision was then 
taken to adapt the plant to the manufacture of this new film. 
The gravity of this decision can be understood only when one 
realizes that there was no technical ‘“‘ know how ” on its pro- 
duction, there was no machinery made for its production, the 
chemical nature of triacetate necessitated a very high degree of 
control in processing in order to maintain the properties required, 

















of + 0.001 ins. 
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and finally the solvent used in its manufacture was very expensive 
and therefore to make production economical recovery had to 
be at a very high percentage. The success both economically and 
technically of this project reflects the highest credit on those 
concerned with its development and its operation today. 


Manufacturing Process 


The first stage in the manufacture of the film is the preparation 
of the “‘ dope.’’ This is a compound prepared from triacetate 
flake, solvent and plasticizer. The solvent used is methylene 
chloride, with a small percentage of methanol and the plasticizer 
triphenyl phosphate. This mix is compounded in a stainless 
steel paddle blade mixer jacketed for heating. The resultant 
dope is then passed through a filter press and de-aeration chamber 
to the storage tanks. From this tank a special pumping system 
moves the dope through a further filter press and on to the 
spreader. All plant used in these processes is constructed from a 
special grade of stainless steel and extreme care is taken through- 
out the whole operation to ensure that the dope is fed to the 
spreader at a consistent and pre-determined viscosity and in a 
high state of purity. In addition special provision is made 
through duplicate pumping systems to maintain continuous 
feeds. 

The casting machines employed by Bexford Ltd. have been 
designed and built by their own personnel and the most recent 
one incorporates fully automatic controls of extreme sensitivity 
All the machines are housed in a pressurized room as a pre- 
caution against contamination from the outside atmosphere. 

Casting is done on to a continuous heated copper belt which is 
specially coated and which is enclosed within an electrically 
heated chamber. In this chamber the cast film solidifies and the 
majority of the solvents are extracted. After being stripped from 
the belt the film is led into the seasoning cabinet where hot air 
completes the solvent removal. When the product is to be used 
as film base a further coating operation known as subbing is 
necessary. This is carried out as the next process and consists 
of applying a coating to provide adhesion for the light sensitive 
emulsion and for special films a coating on the reverse side of the 
film to control the curl. The coatings are applied in a solution of 
organic solvents and dried in the final processing cabinet after 
which the film is reeled up. 

The thickness of the film produced is controlled by the rate 
at which it is deposited on the copper band in relation to the 
speed of the band. These two factors are electronically linked 
and special devices are incorporated in the system which permits 
the manufacture of photographic base to thickness tolerances 


Solvent Recovery 


Although the technological success of film manufacture rests 
largely on the accuracy of control of machine 
and material, the economic success rests on 
the efficiency of the solvent recovery plant. 
Methylene chloride is an expensive and 
highly volatile solvent and its recovery plant 
must be of exceptional efficiency and the 
figures given by Bexford Ltd. of up to 95% 
recovery prove this to be the case. The 


The solvent recovery and distillation plants 
at Bexford Ltd. 
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Film testing under controlled conditions in a constant temperature 
laboratory. A continuous check is maintained on film products in this 
and other laboratories. 


solvent laden atmosphere is extracted from the casting machine 
and passed through a refrigeration plant in which a large propor- 
tion of the solvent condenses out. This can then be returned 
for re-use after purification. From the condensing unit the air is 
then passed through vessels containing layers of activated 
carbon which extract most of the remainder of the solvent by 
an adsorption process and is returned to the plant. When these 
vessels have reached a saturation point steam is blown through 
the carbon and the solvents recovered by condensation and 
fractional distillation. 


Research and Development 


An integral part of Bexford Ltd. is the Research and Develop- 
ment Laboratories. These laboratories besides investigating and 
developing new film forming polymers keep a continual watch on 
production. Tests are carried out on all materials, equipment 
and processes as well as on the final product so that both quality 
and quantity are maintained at their optimum levels. Besides 
these routine jobs a continual programme of work is being 
carried out to improve the casting machines and the solvent 
recovery figures and it is as a result of this work that the present 
high percentage of solvent recovery has been reached. Similarly 
on the machinery side the high degree of automatic control now 
operating was originated in these laboratories which besides 
designing major plant also develop and manufacture many of 
their own test apparatus. 
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Polythene Household Ware 


Residual Moulding Strains and Service Behaviour 


By G. J. GILBERT, B.Sc. * 


HE injection moulded polythene washing-up bowl first 

appeared in 1948 when the amount of Alkathene used for 
household wares was less than 1% of the annual polythene 
production in Great Britain. The production of injection 
moulded household wares increased rapidly until in 1957 the 
amount of Alkathene used for this application represented 
nearly 40% of the annual U.K. polythene production. 

This article discusses the relationships between moulding 
conditions and residual strain and the consequent susceptibility 
to failure of injection moulded polythene household ware in 
service. 

It is now appreciated that the service behaviour of a polythene 
moulding is very dependent on moulding conditions since these 
determine the degree of residual strain present. This residual 


Fig. 4. Mouldings 
containing a high de- 
gree of residual strain 
crack across the sprue 
under normal service 
conditions. 





moulding strain is important because it can lead to two distinct 
types of failure in injection moulded polythene household ware 
under normal service conditions. These are: (a) sharp cracks 
usually in the immediate vicinity of the sprue (Fig. 1), and 
(b) a peeling or flaking of the surface of the moulding 
(““ skinning ” or “* delamination ”’) (Fig. 2). 


The Environmental Behaviour of Polythene 
When polythene is highly stressed in contact with some sub- 
stances, the phenomenon now known as “ environmental stress 


Fig. 2. Surface peeling 
or delamination re- 
sults from a_ high 
degree of residual 
moulding strain and 
a marked laminar 
structure. 





cracking ’’ can occur. The conditions which produce this effect 
and the factors which influence the susceptibility of a polythene 
to this type of failure are now well understood (2, 3) and can be 
summarized as follows: 
(1) The polythene must be highly stressed while in contact 
| 
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with the active environment. No failure occurs if the 
applied stress is below a certain critical value. 

(2) Materials which are active in producing this effect 
include surface active agents, detergents, low molecular 
weight polar organic liquids, silicone fluids and vegetable 
and mineral oils. 

(3) Among polythenes of the same type those of high melt 
flow index (low molecular weight) are more susceptible 
to environmental stress cracking than those of low melt 
flow index (high molecular weight). 

Many kinds of materials are absorbed by polythene. Those 
which are most highly absorbed include the petroleum products, 
chlorinated hydrocarbons and animal and vegetable oils. The 
rate and degree of absorption are determined by the nature and 
viscosity of the material absorbed, the melt flow index and 
density of the polythene, and the temperature (4). Such absorp- 
tion leads to a deterioration of the characteristic physical pro- 
perties of the polythene. Swelling occurs and the tensile strength 
and softening point are reduced to an extent depending on the 
degree of absorption which has taken place. 


The Development of Moulding Strain 
(a) Molecular Orientation 

During the injection of the polythene melt into the cooled 
mould cavity, high shear forces are developed which produce a 
degree of uncoiling and orientation of the molecular chains 
along the flow direction. As the polythene melt cools in the 
mould, its viscosity increases rapidly and these shear forces 
increase in magnitude. The viscosity is highest in the material in 
contact with the cold mould surface and decreases progressively 
through the thickness of the moulding, with the result that 
molecular orientation is least in the centre of the moulding and 
greatest in the outside. Moreover, since the polythene near the 
surface of the mould cools more rapidly than that in the interior, 
molecular orientation produced during the mould filling stage 
will be retained in a surface layer, the thickness of which depends 
on both the melt temperature and the mould surface temperature. 
In the interior of the section the polythene remains molten until 
the final stages of the moulding cycle, and considerable relaxation 
of molecular orientation can take place during cooling. An 
injection moulded section will therefore show a composite 
structure consisting of an outer skin having a high degree of 
‘* frozen-in ’” molecular orientation and an inner section having 
considerably less frozen-in strain. 

In regions of high molecular orientation the normal crystalline 
growth of polythene is restricted, and because of the resultant 
small spherulite size these regions appear transparent. The com- 
posite structure of an injection moulded section can easily be 
seen in thin sections cut parallel to the melt flow direction 
(Fig. 3a). 

(b) Packing 

When the initial filling of the mould cavity is complete, the 
full plunger pressure is maintained until the viscosity of the 
polythene melt at the gate increases to such an extent that flow 
in or out of the mould cavity is prevented. This follow-up 
pressure allows compensation for the relatively large shrinkage 
which occurs during the initial stages of the cooling period. The 
temperature of the material in the interior of the moulding which 
is displaced will have fallen considerably, and the correspondingly 
higher melt viscosity results in a higher degree of molecular 
orientation in the centre of the moulding being produced at this 
stage than during the initial mould filling. During this stage the 
greatest polymer displacement and the highest shear forces will 
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occur near the gate and this region will therefore show a higher 
degree of residual strain arising from this cause than does the 
remainder of the moulding. This highly localized residual 
moulding strain in the region of the sprue or gate, termed 
** packing ”’ (5), and the conditions for its development have also 





Fig. 3 (a). The laminar appearance of a thin section cut from the wall 

of a moulding parallel to the melt flow direction. The sharply defined 

outer layer separates readily when absorption takes place giving the 
characteristic “ skinning ” or surface peeling. 

been studied in polystyrene mouldings and related to the cracking 

observed during ejection of mouldings and the surface crazing 

in their sprue area caused by active solvents. 

Excessive ‘‘ packing ’’ leads to an increased thickness in the 
region of the sprue and, when severe, to a marked ripple on the 
moulding. In sections cut parallel to the melt flow direction, a 
distinct boundary is observed between an area of uniform 
appearance representing that material which entered the mould 
cavity during “* packing ’’ and the remainder of the section which 
shows the usual distinct laminar structure and parabolic shaped 
flow lines (Fig. 3b). An asymmetric distribution of these packing 
strains could account for heavy localized distortions observed in 
mouldings prepared using high injection pressures and long 
plunger forward times. 

Effects of Moulding Strain 

Once an injection moulded polythene section is raised to a 
temperature above 60° C., the increased thermal movement of 
the polymer chains allows a change in the relative positions of 
chain segments. The tendency for the molecular chains to assume 
the normal, coiled, configuration results in a reduction in the 
distance between their ends and this is reflected in a reduction in 
the dimensions of a specimen parallel to the direction of orienta- 
tion, and a corresponding increase in dimensions in directions at 
right-angles to this. If these dimensional changes are resisted by 
the geometry or rigidity of the moulding, stresses are produced 
which may be sufficiently high to cause environmental stress 
cracking in the presence of some active environment. Instances 
occur where retraction can take place to different extents in each 
layer of a section, and this may lead to deformation and the 
separation of the individual layers, i.e. ‘‘ delamination.” 

Since the rate and extent of absorption of a material by 
polythene is affected by both the molecular weight and density 
of the polythene, an injection moulded section, with its stratified 
crystalline structure, will absorb solvents to different extents in 





Fig. 3 (b). A section cut from the wall of a moulding near the sprue, 
showing the difference between the material which entered the mould 
cavity during “ packing’ (wedge shaped portion, centre right), and 
that which entered during the initial mould filling stage (left), which 
shows the typical laminar structure. 

each individual layer. This variation in absorption rate will 
lead to a volume change peculiar to each layer, and the stresses 
resulting from these differences can also lead to separation of 
these layers and delamination of the structure. 


Tests for Residual Moulding Strain 
Several test methods have been devised for assessing the 
degree of residual strain present in a moulding. For maximum 
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effectiveness it is necessary that these should measure effects 
produced by relaxation of residual strain at elevated tempera- 
tures. The test results can then be used to assess the suscepti- 
bility of mouldings to the failures which could result from this 
strain. They are relatively simple tests, requiring the minimum of 
equipment, and can be conveniently used in injection moulding 
shops for quality control. The test methods are listed in Table 1 
given below. 


The retraction test discussed here utilizes a relaxation tem- 
perature of 100° C., which is chosen to correspond to the 
maximum service temperature likely to be encountered by normal 
polythene household wares in service. The retraction of an 
injection moulded section is non-uniform since it has a laminar 
structure, and the greatest retractions are observed at the two 
surface layers. At the relaxation temperature of 100° C., 
retractions obtained for polythene mouldings lie between the 


TABLE I 





TEST METHOD 





A. RETRACTION 
(at 100° C.) 


Specimens 

Test samples 2 in. x 1/10 in. (51 mm. x 
2.5 mm.) are cut from the base of the moulding 
so that their main axes are parallel to the melt 
flow direction and their centre 3 in. (76 mm.) 
from the sprue. Five specimens from separate 
regions of the moulding are examined in each 
case. 


Procedure 

The specimens are immersed in boiling water 
for 30 min. On removal they are allowed to 
cool for one hour, after which the length is 
measured to the nearest 0.02 in. (0.5 mm.). 
Retraction is defined as the percentage reduction 
in the original length of the specimen. 





B. SPRUE STRAIN Specimens 

(Retraction in} The specimen consists of a disc of 3 in. 

sprue;"region) | (76 mm.) diameter with the sprue at its centre 
cut from the base of the moulding. -A slit 1.5 in. 
(38 mm.) long is introduced into the specimen 
such that its mid point lies on the centre of the 
circular specimen and extends through its 
thickness. (This slit is conveniently cut using a 
single edged razor blade see Fig. 4.) 


Procedure 

The specimen is immersed in boiling water 
for 30 min. On removal from the water bath the 
specimen is allowed to cool with no applied 
constraint. The maximum distance between the 
edges of the slit is then measured to the nearest 
0.05 in. (1.5 mm.) and this is recorded. 





C. DELAMINATION | Specimens 

Those used are exactly similar to those 
employed in Test 1, i.e. with dimensions 2 in. x 
1/10 in. (51 mm. x 2.5 mm.) and cut from the 
base of the moulding so that the centre point 
is 3 in. (76 mm.) from the sprue. 


Procedure 

Four specimens are immersed in carbon 
tetrachloride at 50° C. for four hours. The 
solvent is contained in 6 in. x 1 in. (15.25 
cm. x. 2.5 cm.) test tubes immersed in a 
water bath at 50° C. + 0.5° C. and allowed to 
attain the test temperature before the intro- 
duction of the specimens. After removal from 
the solvent the specimens are placed on blotting 
paper and allowed to dry for one hour. The 
extent and nature of the delamination produced 
is recorded and classified by the system 
illustrated in Fig. 5. 
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wide limits of 1% and 20% depending on the level of residual 
strain. 

In those mouldings which have failed by cracking across the 
sprue, the width of the slit developed indicates the high stresses 
which arose from the molecular orientation in the sprue region. 
The difficulty of obtaining linear retraction measurements in the 
immediate vicinity of the sprue is overcome by measuring the 
effect of radial retraction on a slit cut across the sprue at the 
centre of the circular specimen. This effectively reproduces 
conditions of stress at the sprue at a service temperature of 





Fig. 4. The preparation of a circular test specimen for the 
sprue strain test. 


100° C. and indicates the general effect of “‘ packing ,” or of 
weaknesses arising from removing the sprue while it is still hot. 
This method is suitable for those mouldings with a circular base, 
and can thus be used for the majority of injection moulded house- 
hold containers (Fig. 4). Where the sprue is situated in an 
asymmetric area, the “* sprue strain ”’ test described above could 
give a false impression of the possible effects of stress relaxation. 
In the base of a rectangular bowl the retraction possible, and thus 
the physical force developed along the major axis, will be greater 
than those along the minor axis and here failure would be more 
rapid than the result of a relaxation test carried out on a circular 
specimen would indicate. A similar test could be devised using a 
specimen of the same shape as the base of the moulding, with its 
edges parallel to those of the base, with the sprue at its centre 
and with the slit introduced at right angles to the major axis. 

Although the laminar structure of injection mouldings can be 
visually observed in thin sections cut through the wall, it is 
difficult to classify types and only a method involving solvent 
absorption can give a suitable assessment of a tendency to 
delaminate, and thus show surface peeling or “‘ skinning” in 
service. The test specimens are, for convenience, of the same 
dimensions as those used in the linear retraction tests. Carbon 
tetrachloride is used as the environment since it shows a very high 
absorption rate in polythene and is non-inflammable. 


Accelerated Service Conditions 
It is desirable to be able to relate the results obtained from 
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Fig. 5. The results of the delamination test are classified in 
five groups from 0, no signs of delamination, to 4, extensive 
peeling and delamination. 


the tests described above to the likely performance of the 
moulding in service. The cracking which can occur in a moulding, 
as a result of residual moulding stress, arises from a combination 
of the accompanying high mechanical stress, the loss of strength 
of the material at elevated temperatures and the presence of an 
active environment. Failure, of course, can be made to occur in 
the presence of the environment by an applied mechanical stress, 
but then it will be observed at the point of greatest stress con- 
centration and not necessarily across the sprue. In the search for 
a severe active environment, solutions of typical synthetic 
detergent powders were examined, but no failures could be 
caused even in mouldings with a high degree of residual strain 
and even after long immersion periods. The effect of adding a 
vegetable oil to the detergent solution was marked and cracking 
and peeling in mouldings containing a high degree of residual 
strain resulted from an immersion time of only five minutes. 
The environmental stress cracking activity of the emulsified fat / 
detergent solution is very much greater than that of either 
component singly. Although surface peeling is caused by a 
suspension of fat in water, no cracking is caused and the presence 
of the detergent is necessary to produce both cracking and 
surface peeling. A suitable method for examining the behaviour 
of a moulding under simulated service conditions employs an 
active environment, consisting of 1% of a vegetable fat and 0.5% 
of a typical synthetic detergent powder in water, at 100° C. 

This method corresponds in nature to the solvent crazing 
test for polystyrene mouldings, where surface fissures are pro- 
duced in highly strained mouldings by immersion in kerosene or 
white spirit (5). 


Moulding Conditions and Residual Strain 

An examination has been made of the relationships between 
residual moulding strain (as assessed by the above tests) and 
injection moulding conditions used during the production of a 
small bowl shaped moulding (Fig. 6). In the preparation of test 
mouldings a Peco 8 oz. injection machine was used in conjunction 
with a circular bowl mould. Sufficient time was allowed during 
each moulding evaluation before test samples were taken to 
ensure the attainment of steady conditions. 

The results obtained during this investigation indicate that for 
a given polythene those variables having the greatest effect on 
residual moulding strain are: (1) melt temperature; (2) injection 
pressure and injection time (plunger forward time); (3) mould 
temperature. 

The relative significance of these moulding variables is dis- 
cussed below: 
(1) Melt Temperature 

The extent to which molecular orientation takes place during 
the initial mould filling is dependent on the shear forces experi- 
enced by the polythene melt. These shear conditions are 
determined by the melt viscosity and the applied pressure at the 
gate. The effective pressure for mould filling is less than that at 
the plunger face since considerable pressure losses are involved in 





Fig. 6. The bowl shaped moulding used to examine the 
relationship between moulding conditions, residual strain 
and susceptibility to failure in an active environment. 
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TABLE Ii 
THE EFFECT OF MOULDING TEMPERATURE ON RESIDUAL MOULDING STRAIN 
Moulding conditions Tests for Residual Strain Behaviour under Accelerated 
Density Service Conditions 
Material Melt Flow at 23° C. 
Index (gm./c.c.) Injection* Injection* Retraction Sprue-Strain 
Temperature Pressure Time at 100° C. Slit Width Delamination Crackingt Peelingt 
"<= Line (p.s.i.) (sec.) (%) (inches) Type 
“ ALKATHENE ” 20 0.916 160 400 8 7.5 0.20 3 c P 
WRM-19 (20) 175 400 10 7.5 0.20 4 ¢ P 
190 350 12 6.5 0.18 3-4 NC P 
205 350 12 5.0 0.17 3 NC P 
250 200 17 4.5 0.08 3 NC are 
* The minimum necessary for full mouldings without voids or sink marks. 
+ C—Pronounced cracking across the sprue, SC—slight cracking, NC—No cracking. 
¢t P—Surface peeling or skinning, SP—slight peeling, NP—No peeling. 
Residual Iding strain is d by using a high moulding temperature. In general the temperature chosen should be above that necessary to give a high gloss finish on 


all regions of moulding, and particularly on the region in the immediate vicinity of the sprue. 


compression of granules and displacement of the melt through 
the cylinder channels and runner system. Since the thickness of 
the outer skin of highly oriented material is determined by 
the mould temperature and the melt temperature, for a thin 
moulding this skin represents a greater proportion of the cross 
section of the moulding than it does for a thick moulding. Thin 
walled mouldings are therefore more highly strained than those 
of thicker section for a given melt viscosity and mould filling rate. 

At high moulding temperatures the polythene has a low melt 
viscosity and it therefore experiences a low rate of shear in the 
mould filling stage, and for a given injection pressure the more 
rapid filling rate resulting from the lower viscosity will ensure a 
minimum overall increase in melt viscosity enabling a high 
degree of relaxation during cooling. For low moulding tempera- 
tures, on the other hand, the high melt viscosity will result in 
high shear forces during filling. The lower rate of mould filling 
for a given pressure will result in further increases in melt 
viscosity from the cooling experienced during this stage of the 
cycle. The high degree of molecular orientation caused here is 
largely retained since relaxation during cooling will also be 
limited by the higher melt viscosity. 

The high residual strain expected in mouldings at low moulding 


temperatures has been confirmed by the results of retraction 
tests and the accelerated service test described above (Table II). 
(2) Injection Pressure and Injection Time 

In Table III test results are given for bowl mouldings prepared 
from two types of “* Alkathene ” at the same moulding tempera- 
ture and overall cycle. A low moulding temperature was chosen 
to ensure a high level of residual strain and thus allow an easier 
comparison of the effects of pressure and injection time. These 
results and the appearance of failures produced in mouldings in 
the accelerated service test illustrate the effect of increasing 
pressure and injection time on residual strain. An increase in 
both injection pressure and injection time lead to higher levels 
of residual moulding strain and susceptibility to cracking, 
although the tendency to surface peeling, as assessed by the 
delamination test, is not affected because packing strain is 
associated only with the centre of the moulded section and does 
not affect conditions at the surface. Increases in pressure result 
in both a higher shear rate and orientation during mould filling, 
and a greater degree of melt flow into the mould cavity during 
the plunger forward period, with an increase of packing strains. 
Increases in injection time at a given injection pressure affect 
only the amount of packing in the immediate vicinity of the sprue. 














TABLE Ill 
THE EFFECT OF INJECTION PRESSURE AND INJECTION TIME ON RESIDUAL MOULDING STRAIN 
Density Moulding Conditions Tests for Residual Strain Behaviour under Accelerated 
Material tate Paw at 23° C, Service Conditions 
Index 
(gm./c.c.) 
Injection Injection Sprue-Strain 
Pressure Time Retraction Slit Width Delamination Cracking* Peelingt 
Line (p.s.i.) (sec.) at 100° C. (inches) Type 
“ ALKATHENE " WRM-19 (20) ... 20 0.916 400 8 7.5 0.12 3 NC P 
550 8 7.5 0.16 3 sc P 
400 16 8.5 0.14 3 Cc P 
550 16 10.5 0.17 3 c P 
400 24 10.5 0.17 3 c P 
550 24 12.5 0.23 3 Cc P 
“ ALKATHENE” XRM-21 (Q53) 20 0.921 400 10 1.5 0.04 0 NC NP 
550 10 1.5 0.06 0 NC NP 
400 16 15 0.06 0 NC NP 
550 16 3.0 0.09 0 NC NP 
400 24 3S 0.08 0 NC NP 
550 24 4.5 0.15 0 c NP 
“ ALKATHENE” WJG-I1 (2) 2 0.917 550 8 6.5 0.09 2 NC P 
550 16 7.0 0.15 I Cc P 
550 24 10.0 0.22 I ¢ P 
































* C—Pronounced cracking across the sprue, 


SC—slight cracking, NC—No cracking. 


+ P—Surface peeling on skinning, SP—slight peeling, NP—No peeling. 


A higher degree of residual moulding strain results from the use of an injection pressure or injection time (‘ plunger dwell”) above the minimum necessary for full mouldings 
without voids or sink marks. Polythenes of the same nominal melt flow index but differing in other important properties can, when moulded under identical conditions give 
mouldings which differ markedly in the degree of strain relaxation possible at a given service temperature and in their susceptibilities to failure in an active environment. 
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(3) Mould Temperature 

The temperature of the mould plays an important part in 
determining the level of frozen-in strain, and low mould tempera- 
tures should be avoided. This is particularly important at the 
beginning of a run when the mould may be cold and early 
mouldings produced may therefore be abnormally strained. 
Satisfactory mould temperatures have been found to be 50-60° C. 
and the results obtained in this work refer to mouldings produced 
with the mould temperature in this range. 


Reduction of Packing 

Various methods for the reduction of packing have been 
described. From what has been said above it is clear that for a 
minimum degree of packing strain it is essential to use the 
minimum injection pressure to give full mouldings and the 
minimum injection time consistent with absence of sink marks 
or voids. Devices for ensuring these conditions include control 
of pressure at the gate and such measures as restricted or pin- 
point gating (leading to a rapid isolation of the mould cavity), 
mechanical ball check valves at the nozzle, the attenuation of 
injection pressure towards the end of the injection period and 
the maintenance of a pressure balance between the mould cavity 
and the gate (7). 

By the accurate metering of the correct weight of material 
required to give a satisfactory moulding (free from voids and 
sink marks) it is possible to allow the plunger to “* bottom ” so 
that the pressure applied to the melt falls to zero at that point 
and packing is avoided. This can be achieved by careful adjust- 
ment of the material feed. This technique is sometimes known 
as “* starved feeding,” and is most conveniently carried out with 
a weigh-feed device as this is both capable of a greater accuracy 
than the usual volumetric metering devices and able to com- 
pensate automatically for variations in granule bulk density. 

Preplasticising units deliver a predetermined weight of melt 
to the main injection cylinder and it is possible to adjust this 
weight so that the minimum amount of material for a satisfactory 
moulding is injected at each forward stroke of the plunger. 
Since moulding quality is so intimately related to cylinder 
temperature and injection pressure, it is important for consistent 
results to ensure accurate cylinder temperature control so as to 
avoid variations in melt viscosity, and so causing pressure losses 
in the cylinder resulting in different degrees of packing (8). 


Interpretation of Test Results 

The tests described here for residual strain in polythene 
mouldings can be used in the moulding shop to control moulding 
quality. When information on the performance of mouldings 
in service is required, however, it is necessary to relate these 
results to the type of behaviour shown by the moulding under 
simulated service conditions or to field experience. The 
accelerated service test described above, reproducing extreme 
service conditions for polythene household ware, is an example 





Fig. 7. The appearance of typical washing-up bowls after being subjected 

to rigorous service conditions, a solution of emulsified fat and detergent 

at 100° C. The sample on the left was moulded at a low temperature 

and had a poor surface finish; that on the right was moulded at a 

temperature 50° C. higher and possessed a high gloss surface finish. 

A high gloss finish on mouldings is with many types of polythene 
associated with a low level of strain. 
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of a method which frequently enables a linking of strain test 
results with behaviour in service (Fig. 7). 

It is important to emphasise that these tests do not provide 
an absolute measure of residual molecular orientation but rather 
give a quantitative measure of the relaxation which can occur at 
100° C. The various types of polythene now available can differ 
considerably in such physical properties as softening point, 
stiffness and resistance to environmental stress cracking. 
Mouldings, prepared from polythenes of identical softening 
point but different resistances to environmental stress cracking, 
which contain the same degree of residual strain will show 
identical retractions at 100° C. but the moulding from the 
polythene of lower resistance to cracking will show a poorer 
behaviour under service conditions. Similarly mouldings from 
a material of high softening point will show a lower relaxation 
at 100° C. than those prepared from polythene of lower softening 
point if both mouldings have equivalent strains. The stresses 
developed by this relaxation could be sufficient for failures in the 
latter material even though the basic resistance to environmental 
stress cracking might be the same for both polymers. Indeed, 
the occasion can arise when a polythene with a very low resistance 
to environmental stress cracking but with a high softening point 
gives mouldings with a better service performance than similar 
mouldings prepared from a polythene with a high resistance to 
cracking but with a lower softening point. 

The above remarks are pertinent only where failure is caused 
exclusively by physical forces arising from relaxation of residual 
moulding strain. Where a moulding is subjected to externally 
applied mechanical stress, the incidence of failures by cracking 
in a given active environment will be determined by the magnitude 
of the applied force and the resistance to environmental stress 
cracking of the polythene. 


Summary 

1. Residual moulding strain in polythene mouldings can lead 
to failures in service in an active environment, such as cracking 
or delamination (“ skinning,” ‘‘ peeling ”’). 

2. The degree of residual strain from the moulding process 
can be minimised by a careful selection of moulding conditions 
according to the following general scheme: 

(a) A high cylinder temperature. 

(6) The minimum injection pressure for full mouldings. 

(c) The minimum injection time (plunger dwell or ram 
forward time) consistent with the absence of voids, sink 
marks, etc. 

(d) A constant mould temperature. 

3. Test methods are available for assessing the degree of 
relaxation of residual strain possible in a moulding at 100° C., 
and thus provide a measure of the susceptibility to failure in an 
active environment. 

4. A test for laminar structure uses the absorption of a solvent 
for polythene with the consequent swelling of individual layers 
to produce delamination, and thus indicates susceptibility to 
surface peeling of the moulding in an absorbed environment. 

5. These tests are simple to carry out and require the minimum 
of equipment. They are suitable for routine moulding quality 
control. Performance limits can be set up after a full considera- 
tion of the behaviour of each individual moulding under 
simulated or actual service conditions. 
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ONTINUING our report on this exhibition we show on 
this page some further photographs of interesting exhibits. 
Above is a model of a heat exchanger made for Powell Duffryn 
Carbon Products Ltd. This model constructed in Perspex was 
made by Olympic Plastics Ltd. ‘ 

Top Right is shown a thread cutting tool designed for use with 
plastic pipe. This tool, shown by Barflo Ltd., 56 Cavendish 
Place, Eastbourne, is designed for use with pipes from 2 in. to 
6 in. Nominal B.S. Pipe sizes. It operates on an adjustable 
mandrel which is centred in the pipe. A face plate with two 
parallel thread chasers and two Steadies rotates around the 
threaded mandrel cutting the thread. 

On the Right can be seen the new 35T Manesty tablet machine. 
The drive to the machine is by motor fitted with 3/1 variable 
speed pulley, through vee belt on to the flywheel driving the 
totally enclosed worm and wheel, the wheel being mounted 
direct on the main eccentric shaft which operates the upper 
punch and also carries the two cams, one operating the feed shoe 
and the other ejecting the tablet after compression. A safety 
clutch is fitted on the worm shaft. A large hopper is fitted with 
a feed shoe base. This travels across the die plate and as it fills: 
the die pushes the finished tablet off the die table and down the 
chute. Adjustments for weight, thickness and pressure can be 
made. 

Bottom Right is piping shown by Yorkshire Imperial Metals 
Ltd. and includes polythene, rigid and flexible p.v.c. as well as 
the new Kuterlex p.v.c. or polythene covered copper tube. 

Finally Below is the Gardner double cone mixer which is 
16 ft. in diameter, has a capacity of 700 cubic feet and is powered { 
by a 100 h.p. motor. 























288 PLASTICS 


AUGUST, 1958 


Polythene Production in the ULS.A. 


The high density polythene 

plant of W. R. Grace & Co. 

at Baton Rouge which went 

on stream in the Autumn of 
957. 


RITISH observers of the American 

scene have for some long time past 
believed that production capacity of poly- 
thene has been outstripping consumer 
demand at a steadily increasing rate. A full 
disclosure of the situation has now been 
made by the publication by Polymer 
Associates, Kansas City, of a report 
compiled by a team from the Harvard 
Business School. Entitled ‘“‘ Linear Poly- 
ethylene and Polypropylene,” the report 
comprises 159 pages, and represents a fascinating survey of the 
current situation. The conclusions reached by the authors are 
obviously directed to the American plastics industry, but the 
implications of these conclusions are of fundamental importance 
to all businessmen associated with plastics. 

The report commences with a discussion on olefin polymers 
generally, with special reference to linear polymers produced by 
the new catalystic systems. The properties of these polymers are 
then discussed, preceded by a note on nomenclature. The 
authors note the A.S.T.M. definition for polythenes, as follows: 

Low density: densities from 0.910 to 0.925 
Medium density: densities from 0.926 to 0.940 
High density: densities from 0.941 to 0.965 

Two important tables are used in the section on properties to 
underline the main theme of the report, which is that in addition 
to straight overproduction, the linear polythenes are open to 
acute competition from the new polypropylenes. The table 
** Behaviour of Key Properties,” originally compiled by Du Pont, 
is printed side by side with a table of properties comprising 
published data by resin manufacturers. Both tables are repro- 
duced below. 

From Table 2 it will be seen that high density polythene and 
polypropylene are very similar in respect of many properties. 
Polypropylene is claimed to have a higher maximum service 
temperature than high density polythene, whereas the latter is 
superior in respect of low temperature brittleness. The section 
on properties is extremely well illustrated. 

The report then goes on to discuss the development of linear 
polymers; this makes fascinating reading for in it are described 
the contributions not only of Ziegler and Natta, but also Fischer, 
of I. G. Farben, who used catalysts similar to Ziegler’s to make 
high density polythene, Schildknecht, who tried to persuade his 
company, General Aniline and Film Corp. to patent his dis- 
coveries in the field in 1947, without success, and Larcher and 
Pease, of Du Pont, who synthesized and applied for patents on a 
“* substantially linear ’’ polythene, also in 1947. 

Additionally, Standard Oil of Indiana filed four U.S. patents 
in 1951 describing the use of pre-formed solid catalysts to 
polymerize olefins, followed by similar work announced in 1950 





by Phillips Petroleum Company. In 1954 Du Pont patented 
further processes in this field. 
Tkus, whilst the names of Ziegler and Natta have dominated 
TABLE |. BEHAVIOUR OF KEY PROPERTIES 





As this Property These Advantages But these disadvantages 
goes up Result also occur 





DENSITY Stiffness increases 
(CRYSTALLINITY) 


Film brittleness increases 

Softening temperature increases | Flex life decreases 

Yield strength increases 

Permeability decreases 

Creep resistance increases 

Brittleness temperature 
decreases 





MELT INDEX Melt fluidity increases Stress-cracking resistance 
Melt “ drawability "’ increases decreases 
Film coefficient of friction Tensile strength decreases 


increases* Tear strength decreases 





MOLECULAR WEIGHT | Ease of manufacturing raw resin | Softening temperature 
DISTRIBUTION increases decreases 

Ease of processing at high shear | Tensile strength decreases 
stresses increases Stress-cracking resistance 
decreases 

Film brittleness increases 

Brittleness temperature 
rises 











* Can be either an advantage or a disadvantage. 


the development of the linear materials, there have been many 
other contributions, explaining in part the complexity of the 
situation that has arisen in the past three years. For in this 
period, seven companies have built and put into operation low- 
pressure polythene plants in the U.S., and 11 others are potential 
starters. The speed with which companies raced to get their 
plants on stream was probably unique in chemical history. The 
Celanese plant at Pasadena went into operation in March of this 
year, 18 months after getting its licence from Phillips, and only 
three months after the Phillips plant itself was put on stream. 
The situation with regard to low pressure polythene capacity 
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TABLE 2. PROPERTIES TABLE 3. LOW-PRESSURE POLYETHYLENE CAPACITY BY PRODUCER 
Po Bases Isotactic Poot Rigid On 
arial ensity | Polypro- | 8 | Polyvinyl Stream, Planned 
Poly- Poly- pylene Poly- | Chloride Company Plant p Trade March, (million 
ethylene ethylene styrene Location rocess Name 1958 Ib.) 
(million 
Density ... .958-.962 | .915-.930 | .90-.91 1.08 | 1.38-1.58 Ib.) 
Melt index sd 0.2-5.0 0.4-30 6-20* — — ; 0 
Heat distortion, ° F. at 165-175 107-121 om 193 140-185 Allied... Buffalo, N.Y. ... | Allied A-C Polyeth § 25 in 58 
66 p.s.i. Bakelite Institute, W. Va. | Ziegler 30 
Softening point, Vicat 260 176-224 More _ _ Seadrift, Texas... | Phillips | (Compound 25 
es is a than 284 numbers) 
Tensile strength, p.s.i.... | 2500-5000 | 1500-2400 | 4300-5700 | 3500-8000 — Celanese Pasadena, Texas Phillips | Fortiflex ... 
Yield stress, p.s.i. 4400 1100-1700 | 4300-4900} — | 5000-6500 Dow ... Bay City, Mich. | Ziegler 2 30 in '58 
Hardness, Shore D 68 45-55 65 70 75-85 Du Pont __... | La Place, La. Ziegler ? 30 in 'S9 
Impact strength, Izod... | 1.2-4.0 0.8-1.6 ~ 2.9 0.5-0.8 Goodrich-Gulf | Orange, Texas... | Ziegler ? 50 in 59 
Brittleness © Tempera- | -100 to -200]-90 to -165] Less than _ _ Grace... Baton Rouge, La. | Phillips | Grex 50 
ture, ° F. 14 Hercules Parlin, N.J. _... | Ziegler | Hi-fax 20 
Stiffness, 1,000 p.s.i. ... 150 13-42.5 | 114-170 320 500.560 Koppers Pt. Reading, N.J. | Ziegler | Super Dylan 30 ; 
Elongation, per cent. ... 400 400-700 | 500-700 24 5-15 National Houston, Texas 2 2 Stas nee 
Dielectric constant 2.35 2.3 2.0-2.1 | 2.5-3.5 3 known, '60 
Phillips Pasadena, Texas Phillips | Marlex 50... 75 35, '59-'60 
* Using 1,000 kg. weight (not comparable to other melt indexes in table). Totals ... 275 170 
is shown in Table 3, taken from the report. This should be 
compared with the figures for high-pressure polythene capacity, On Stream Additional 
shown in Table 4. Process March, 1958 in Place, 1960 Total 
ens ‘ (million Ib.) (million Ib.) (million Ib.) 
On the polypropylene front, production in the U.S. is confined 
at the moment to the Hercules plant at Parlin, on stream in Phillips 190 35 225 
December of last year. Known to be carrying out research or Ziegler 80 110 190 
conducting pilot plant studies on polypropylene are Du Pont, Other ... 5 = os 
Bakelite, Phillips, Standard Oil of Indiana, and Esso Research Totals 275 170 445 
and Engineering. 
The report then proceeds to discuss the detailed history of 
polythene manufacturing processes in the US. commencing TABLE 4. HIGH-PRESSURE POLYETHYLENE CAPACITY BY PRODUCER 
with the Union Carbide and Du Pont plants opened in 1943 
under I.C.I. licence. It is worth noting that despite the race to On Stream, 
erect high-density plants, at least six major U.S. producers have Company Plant Location a aed wrote 
announced plans to build further low-density high pressure atenasdaiinall) Kinsmen 
plants. There is also interest in the medium density plants. Allied Buffalo, N.Y. 25 
Under the heading ‘“‘ Economics of the Process,” there are Bakelite... Seadrift, Texas... —... 65 
interesting disclosures on costs. At first sight the advantage is an eg W. Va. _ 
entirely with the low pressure process, with the absence of costly Saino. .. 60 
pressure vessels, piping, and compressors. Reactor walls in the Whiting, Indiana ... 75 
high pressure process may be up to 10 in. thick. Dow Freeport, Texas 30 30 
H fire h d d bl f lh ed Du Pont Orange, Texas 150 35 
owever, fire hazards and problems of removal have creat Rane Sune iatinen, Cente 20 
great difficulties with the new catalysts. Solvents are also Monsanto ws | Texas City, Texas... 45 10 
required, involving costly recovery plants. Therefore, whilst it is National Petrochemicals | Houston, Texas 75 
still too early to draw any definite conclusions on cost, it is fairly pam bo tg = ‘ 
clear that the low-pressure systems are at least no cheaper than aoe Sameeiions, Helin an 55 30 
the high-pressure process. 
The authors then go on to discuss fabricating problems. Totals... 70 a 
Information for this section was obtained by a nation-wide mail 


survey of fabricators, plus personal interviews. This section of 
the report makes fascinating reading, comprising as it does case 
histories taken from companies all over America. It is clear that 
in highly competitive fields like housewares, price is the key 
feature and until low pressure polythene reaches equality with 
high pressure, outlets for it will largely remain in the specialized 
applications where rigidity and high service temperature warrant 
a premium price. In addition, the higher stiffness of low- 
pressure polythene mouldings is not always an advantage. The 
material also has presented shrinkage problems. Finally, the 
low melt index and high density of the new materials has often 
made difficult or impossible the use of conventional colouring 
methods by the fabricator. Some 32 pages are devoted to a 
detailed analysis of fabricators reports on the new materials. 
The overall picture, as might be expected with a new range of 
materials, is highly critical and although most of the problems 
need only time for solution, it is not difficult to see why there is a 
rowing resistance on the part of the fabricator to accept without 
question all the claims made for low-pressure polythenes. 


Finally, the report examines market trends, and future applica- 











tions. Notwithstanding the over-production crisis that faces the 
U.S. materials industry, total production of linear polythenes in 
the U.S. is still only 1% of the total figure for plastics production, 
and is only 5% of the total polythene figure. It therefore behoves 
any prophet to tread carefully in making long-term forecasts. 

A reasonable conclusion from a close study of the present 
report would be that polypropylene will constitute a serious 
competitor to low pressure polythene, and that the high pressure 
polythene fields, of low and medium density grades, may well be 
relatively unaffected by the new developments. It must also be 
remembered that linear polymers of vinyl chloride, acryloniirile, 
and vinyl ethers or esters, are potentially round the corner. 

The report is available, price 13 dollars 50 cents, from Polymer 
Associates, 6613 Wenonga Road, Kansas City, Missouri, U.S.A. 
The authors are J. M. Beck, R. B. Black, G. L. Dienes, C. O. 
Johnston, R. J. Kirk, S. A. Martin, J. T. Pierson, Jr., D. R. 
Riehl, and R. D. Schneider. The work was undertaken for the 
Graduate School of Business Administration, Harvard 
University. 
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World’s Industry Employs Plastics 


A monthly survey of technical articles published in journals throughout the world. 





The original articles from which these 
abstracts are taken can be seen at the 
Patent Office Library, 25 Southampton 
Buildings, Chancery Lane, London, 
W.C.2. Photostat copies can be obtained 
from the same source, price 1/6 per 
page (postage extra). It should be noted 
that the page number given below the 
abstract is that of the page on which the 
article commences. 











MATERIALS 


POLYSTYRENE CONDENSERS 


N extensive account by Leprince-Ringuet 
and Léantier of various types of condensers 
so far produces with special reference to the 
advantages of those with polystyrene dielectric. 
Reference is also made to the use of poly- 
ethylene-terephthalate. Both types have 
achieved wide use during the past few years. 
The authors note that the p.t.f.e. type capable 
of operating up to temperatures of 200° C. is 
at present only in the experimental stage. 
Polyethylene-terephthalate can be used up to 
150° C. Its loss characteristics are little 
different from those of paper whereas poly- 
styrene, although only capable of operation up 
to 70° C. to 80° C., gives extremely low loss. 
The review is largely mathematical but deals 
with a wide variety of applications. 


(L’Onde Electrique, 1957/Dec. 10/83.) 


PLASTIC-FACED METALS 


EINER presents a short review of the 

nature and manipulation of “ Skinplate ” 
and other types of plastic-faced metal. He 
deals particularly with the working of the 
material and notes, especially, joining by 
welding and the precautions to be taken when 
carrying out this operation. He concludes the 
review by detailing the method of manufacture. 


(Materie Plastiche, 1958/April/373.) 


PLASTICS FILMS FOR PACKAGING 


N an exhaustive review presented before the 

Jubilee meeting of the Swedish Plastics 
Federation at Stockholm in November, 1956, 
Otto Herrmann discusses the development and 
standardization of plastics films for packaging. 
He indicates that the mechanical requirements 
of such films, subjected to manipulation 
peculiar to packaging, cannot be defined in 
terms of ordinary physical constants, and that 
specific testing procedures must be evolved. 
He presents a table of principal plastic materials 
used for the production of films and discusses 
the improvement of mechanical properties by 
various systems of stretching. The use of 
laminates is commented upon and a table is 
given showing the principal types of laminate 
on the market, the thickness of the components 
being indicated. The characteristics and use 
of plastics films metallized by the evaporation 
process are dealt with. The impact strength 
and drawing properties at low termperatures 
are considered together with permeability to 
water vapour and to gases. The text is amply 
illustrated with diagrams and graphs. 


(Kunststoffe, 1958/Feb./48.) 


TRENDS IN PACKAGING MATERIALS 


N.an analytical account of the market 

possibilities for packaging paper in the 
light of new packaging produce, the significant 
role of plastic film of various types is stressed, 
especially in the form of paper laminates. 
The growing world trend towards packaged 
products is presented in a list of the number 
of self-service shops per 100,000 inhabitants 
for the following countries:—Western Ger- 
many 2.7, Sweden 42, England 6.7, Switzer- 
land 12, Norway 32.4, Denmark 4.6, Holland 
5, Belgium 1.6. It is estimated that in England 
in about five years’ time, 30 to 40% of all 
consumer goods will be sold in self-service 
stores. In the U.S.A. at present 90% of all 
foodstuffs are sold in self-service stores. 


(Allgemeine Papier Rundschau, 1958/Mar. 20/ 
236.) 


PLASTIC-SILVER-HALIDE EMULSION 


. EVVA, of the Research Laboratory of the 

Forte Fotokémiai Ipar (vac) Hungary, 
describes experimental work on the develop- 
ment of photographic emulsions using hydro- 
philic high polymers in place of the customary 
gelatine. He describes experiments to determine 
“* protective ” effect and grain growth phenom- 
ena on “ ripening.”’ The plastic used in these 
experiments were polyvinyl alcohol, polyvinyl- 
acetate, polymethacrylic acid, cellulose oxy- 
ethylether, polyvinyl alcohol-gelatine mixtures 
and certain copolymers. Some conclusions are 
drawn regarding the suitability of these and 
other plastics for the purpose in the light of the 
mechanical and physical properties of the films 
which they produce. The report is very detailed 
and amply documented. 


(Zeit. f. Wiss. Photographie, Photophysik und 
Photochemie, 1957/July/1.) 


i aiieeoemmeteieitate” neta aida aieseeainde 


TECHNOLOGY 


PLASTICS COATED PAPERS FOR THE 
PACKAGING INDUSTRY 


AN account by Walter Schoch of the pro- 
duction and the mechanical and physical 
properties of various types of plastic paper 
laminates and of plastic coated papers. The 
use of various plastics is noted and considerable 
space is devoted to problems in the conversion 
of the coated or laminated paper, to printing 
problems, and to methods of sealing. Mech- 
anical properties of plastics and the relationship 
to folding are particularly dealt with. 


(Archiv fiir Druck und Papier, 1957/No. 1, 
first quarter/65.) 


LAMINATING OF PLASTICS FILMS TO PAPER, 
ALUMINIUM FOIL AND THE LIKE 


COMMUNICATION from the Institut 

fiir Verpackung und Papierverarbeitung, 
Dresden, summarizing on exhausting research 
on the laminating of “* Ekalon ”’ (hard p.v.c.), 
soft p.v.c. “* Styrofiex ”’ polystyrene, ‘‘ Perfol ”’ 
(polyamide), regenerated cellulose, water-proof 
regenerated cellulose, and cellulose triacetate 
(scrap film), to a series of backing materials. 
A list is given of the suppliers of the water- 


soluble adhesives used in the experiments. The 
results of the research are summed up in four 
pages of tables under the heading of each 
plastic in relationship to each substrate, the 
grade of adhesive, its trade name and supplier 
being noted. For the purpose of this work, 
adhesion was deemed satisfactory if no break- 
down occurred before three weeks. It is 
pointed out that not all types of machine in 
industrial use gives satisfactory results with all 
the adhesives noted, so that before any work 
is undertaken, close collaboration is advised 
between the user and the manufacturer of the 
raw materials and the manufacturers of the 
equipment. 


(Papier und Druck, 1958/Feb./24.) 


NUCLEAR RADIATION IN THE PLASTICS 
INDUSTRY 


POREJKO and Z. Brzozowski review the 
¢ potential applications of irradiation tech- 
niques for the control of different types of 
polymerization, particularly with respect to 
cross-linkage. Polymers and co-polymers of 
isobutylene are discussed in relationship to 
control of polymerization by radiation. 
Reference is also made to the polymerization 
of ethylene at low pressures. Graphical data 
are presented. The bibliography refers mainly 
to work in the English language, but two 
citations quote the Conference on Polymers 
held at Prague in 1957 and one reference is 
made to previous work by the authors. 


(Przemyst Chemiczny, 1958/Feb./69.) 


ililiniiainnteneenenenensiiemeel 
TESTING 


TESTS ON FLOOR COVERINGS 


SYSTEM of tests is described which were 

carried out on floor coverings at Gare S. 
Lazare station in Paris. Attention is given 
particularly to p.v.c. sheet of various types and 
thicknesses laid on different bases in various 
ways. An exhaustive analysis of the results 
obtained is presented in tabular and graphical 
form together with abundant illustrations. 


(Cahiers du Centre Scientifique et Technique 
du Batiment, 1958/No. 31/Cahier 258.) 


ITE A SR 
MACHINERY 


SAFETY IN INJECTION MOULDING 


N account by Trydter and Liebhardt on the 
prevention of accidents with injection 
moulding machines. At the end of 1956 in 
Germany, the accident prevention code (plastic 
injection moulding machines) came into force. 
Plant of present-day manufacture is provided 
with entirely adequate protection but older 
plant presents a problem if it is to be modified 
to conform to the new regulations. Today, 
principal manufacturers supply safety fittings 
to bring their earlier plant up to date. This 
account concerns the steps taken by an injection 
moulding concern of medium size to bring its 
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ow 1 plant into line with current requirements. 
The measures taken are summarized in the text 
ané are appropriately illustrated with 23 close- 
up views of the plant concerned. 

(Der Plastverarbeiter, 1958/Jan./1.) 


INJECTION MOULDING OR VACUUM FORMING 


» EPORT of a conference on the fabrication 
and use of plastics held at the Conserva- 
toirce National des Arts et Métiers, Paris, 
November, 1957, and comparing the technical 
and economic merits of the injection moulding 
and vacuum forming processes. The principles 
of the two processes are first defined and 
detailed consideration, with working diagrams 
and illustrations, is then given, first to specific 
designs for each process, laying down limiting 
sizes, sections and production rates, secondly 
to moulds and materials for die construction, 
energy requirements, and ejection. The 
third section deals with the realationship 
between the capacities of vacuum forming 
machines and injection moulding machines 
and their economics in relationship to speed 
of operation, output required and to the 
relationship between actual capacity and 
capacity utilization. In a final paragraph it is 
pointed out that certain technologists suggest 
that for massive workpieces, injection moulding 
becomes of interest when outputs of 30,000 
or more are required, whilst for small work- 
pieces injection moulding becomes attractive 
when an output of 10,000 is required, particu- 
larly if subsequent machining be necessary. The 
authors warn against drawing hasty conclusions 
and suggest that for outputs below several 
1,000’s of units, vacuum forming is to be 
preferred and certainly up to an output of 
500 workpieces is economically imperative. 
The authors conclude by drawing attention 
to the influence exerted on any final decision 
by the relative economic situation of the 
country where the work is being undertaken; 
they compare the United States and France. 
(Industrie des Plastiques Moderne, 1958/Feb./1.) 


RESIN-IMPREGNATED PAPER PRODUCTS 


UTENBERGER describes a_high-pro- 
duction impregnating and laminating plant 
made by VITS Elektro G.m.b.H., Diisseldorf. 
This machine is notable for the small floor 
space it occupies, and for the high drying rate 
which may be achieved. 
(Kunststoffe, 1958/April/159.) 


THE ‘‘ COLOMBO ” EXTRUDER 


A account by Beyer of the theory and 
practice of the double-worm extrusion 
press by Lavoratione Materie Plastiche, Turin. 
He sums up the advantages of this type of 
machine, especially for extruding difficult 
materials such as unplasticized p.v.c., poly- 
thene and polypropylene. The design and 
construction of the machine are closely 
examined and the author concludes with a 
summary of ancillary attachments. 
(Kunststoffe, 1958/April/157.) 


SINGLE Pornt LUBRICATION FOR 
PLAsTICS MACHINERY 


ALPERS notes briefly the importance of 

regular and adequate lubrication for 
plastics working machinery. He describes and 
illustrates the semi-automatic ‘“* Universal ” 
brand central lubricating system and dis- 
tributor as applied to a calender. The apparatus 
distributes both oil and grease to the appro- 
priate points and is actuated by a hand- 
operated central pump. The distributors are 
small hydraulically operated units. A mixer is 


PLASTICS 


lubricated by a “ Null” type high-pressure 
central pump which will deliver grease to 
appropriate points without air inclusions. It 
is provided with 1-12 feed points and with 
grease containers holding 4, 6 and 10 kilos. 
The pump is operated through a crank. 

(Der Plastverarbeiter, 1958/Jan./8.) 


MN 
APPLICATIONS 


ELECTRIC COFFEE GRINDER 


HOWN at a recent trade fair in Cologne 

was a small electric hammer-type coffee 
grinder of particularly attractive form by 
Deutsche Philips G.m.b.H. The outer casing 
consisted of a two-colour moulding (no other 
details given) in a resin stated to be entirely free 
of odour or taste. The cover was of colourless 
transparent polystyrene which enabled the 
grinding process to be watched. Attached to 
the cover was a nylon arm carrying at its 
lower end a small pin which, when the lid was 
placed in position, engaged in a recess in the 
casing, thus effecting continuity in the electrical 
circuit and enabling the grinder to be switched 
on: as the grinding hammer operates at about 
22,000 r.p.m., this safety device is a wise 
precaution as spoons or other obstacles coming 
into contact with it at this speed could result in 
destruction of the machine. It operates on 
A.C. or D.C., and has a capacity of about 
14 oz. of coffee beans. 
(Heizung Liiftung und Haustechnik, 1958/May 
20/123.) 


THERMOCOUPLES FOR ACCURATE 
TEMPERATURE MEASUREMENT DURING 
FLIGHT 


ORIZE and Pignon describe a sensitive 

thermocouple device for accurate atmos- 
pheric temperature measurement during flight. 
It employs two couples, the cold junctions of 
which are immersed in ice in a Dewar flask and 
insulated one from the other by a pellicle of 
p.v.c. 
(Technique et Science Aeronautiques, 1957/vol. 
1/15.) 


Bus VENTILATING DEVICE 


ROOF ventilator for buses and coaches is 

so designed as to prevent all entrance of 
rain when closed and, when open, to allow of 
adjustment to obtain adequate air flow without 
draught. The moving unit consists of Plexiglas 
in an aluminium frame. It is made by Gebr. 
Happich G.m.b.H., Wuppertal-Elberfeld. 
(Motor Rundschau, 1958/May 25/342.) 


TRANSPORTING OIL IN PLASTICS 


N December, 1957, there were demonstrated 

in the harbour at Hambourg two models 
of a new type of container for the water 
transport of oil. One of the models, 8 metres 
long and 0.4 metres diameter, had a pay load 
of about 1 cu. metre. It was constructed of 
0.2 mm. thick neoprene laminated textile 
built up by gluing. End caps of Perlon net 
were used to constrain the container and 
control its extension under load. The 30 
metre long model had a diameter of 1.6 
metres and a capacity of about 60 cu. metres. 
It was constructed of 0.8 mm. soft p.v.c. film 
assembled by lap welding. Constrain against 
longitudinal expansion was provided by manila 
fabric end nets. For the same purpose also, 
textile-reinforced soft p.v.c. strapping about 
40 mm. in width fixed to the container by means 
of adhesives could also be used. Tests showed 
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that the plastic container did not tear when 
subjected to very severe handling at its outer 
surfaces. A special valve serves to fill and 
empty the container. The economy in first 
cost of the container is stressed as well as ease 
of cleaning. It is commented that the ability 
of the plastic container to withstand the rigours 
of an overseas journey and its resistance to 
traction have yet to be demonstrated. 
(Kunststoffe, 1958/Feb./51.) 


NEw CARBON PAPER 


NEW carbon paper is described in which 

the paper substance is stiffened but not 
appreciably thickened by a thin backing of 
aluminium-powder pigmented plastic. ~The 
type of aluminium powder used is not stated, 
but its effect, in conjunction with the plastic, is 
to give a smooth resilient surface which on 
striking with the key of the typewriter gives an 
equally distributed load to the carbon face 
and thus a uniform impression of the letter 
on the copy. 
(Allgemeine Papier Rundschau, 1958/Mar. 5/ 
213.) 


DIAMOND GRINDING WHEELS 


N introductory paragraph summarizes the 
advantages of the diamond grinding wheel 
for use on harder materials and distinguishes 
the typical applications of such wheels made 
up with various binding media. Resin-bonded 
wheels are recommended, particularly for the 
lapping of hardmetal cutting tools. Directions 
are given for the correct use of diamond wheels. 
It is noted that the diamond grain of plastic- 
bonded wheels for the lapping of hardmetal 
tools must bear a definite relationship to the 
grain of the bronze-bonded diamond wheel 
used for preliminary grinding. Hard plastics 
may be ground or lapped with diamond wheels. 
(Der Plastverarbeiter, 1958/Jan./17.) 


APPLICATIONS OF PLASTICS AND RUBBER 
IN ELECTROPLATING 


N exhaustive review by Stocker of every 
aspect of the applications of rubber and 

plastics in electroplating and allied techniques. 
Use of plastics for lining of baths, for valves 
and measuring vessels, and for protective 
clothing is dealt with, as well as for the 
protection of metal surfaces. A number of 
useful tables include one which sets out the 
upper working temperature for various types 
of plastics ranging from p.t.f.e. (300° C.) and 
silicone elastomers (elastic between —100° C. 
and +250° C.) to polyisobutylene (45° C.). 
Table 3 compares total non-ferrous metal and 
plastic productions on a volumetric basis in 
Western Germany for the period 1950-1955; 
in 1955 plastics totalled 325 cubic metres, 
whilst all the non-ferrous metals totalled 153 
cubic metres; the corresponding values for 
1950 were plastics 81 cubic metres, non- 
ferrous metals 84 cubic metres. The account 
is profusely illustrated and concludes with a 
bibliography of 35 references to the German 
literature. 
(Metallwaren-Industrie und Galvanotechnik, 
1958/May/173.) 


Day-GLo SPRAY 


T is noted that The Comptoir Franco- 

Britannique des Encres d’Imprimerie has 
put on the market a spray-type container for 
Day-Glo fluorescent dye. The apparatus as 
described is similar to the hand spray used for 
insecticides. The container is made of a rigid 
plastic but no other details are given. 
(Le Sérigraphe, 1957/June/7.) 































































HE following summary gives brief details 

of the courses in plastics and related 
subjects at teaching centres in Britain. Full 
details can be obtained by writing to the Head 
of the Chemistry Department of the relevant 
college. 

Birmingham College of Technology, Suffolk 
Street, Birmingham, 1. City and Guilds 
part-time day course; City and Guilds evening 
course; part-time day A.P.I. course; post- 
graduate evening course leading to A.P.I.; 
College Associateship and Higher National 
Certificate in Plastics Technology; Full-time 
Post Graduate course in High Polymer 
Technology leading to College Port Graduate 
Diploma in High Polymer Technology and the 
course also qualifies people interested in A.P.I. 

There will be a further intake into the 
Sandwich Course in Chemical Technology 
(Plastics) commencing January, 1959, and 
scholarships are available for the course 
through the generosity of the Trustees of the 
Plastics Industry Education Fund. 

In addition to these courses there is also a 
year’s course dealing with Practical High 
Polymer Chemistry. 

Borough Polytechnic, Borough Road, Lon- 
don, S.E.1. Two Year Full-time Diploma 
Course for City and Guilds certificates inclu- 
ding full technological certificate in Plastics 
Technology and Diploma of the Plastics 
Institute 

Four Year Sandwich Dip. Tech. Course, 
for Diploma in Chemical Technology (Plastics), 
Associateship of the Plastics Institute, Associ- 
ateship of the Royal Institute of Chemistry. 

Two Year Part-time Diploma Course; one 
full day and one evening per week for two 
years, for Diploma of the Plastics Institute. 

Three Year Part-time Diploma Course, one 
full day and one evening per week for three 
years, for City and Guilds certificates in 
Plastics Technology, including Full, Tech. 
Certificate, Diploma of the Plastics Institute. 

Three Year Part-time Associateship Course, 
one full day and one evening per week for 
three years, for Graduateship and Associate- 
ship of the Plastics Institute. 

Evening Examination Courses, equivalent 
courses to those offered part-time day are 
available in most cases. 

Special Courses in Plastics—(i) Introductory 
Plastics Technology for: Science Graduates, 
Engineers, Sales and Tech. Representatives 
and Industrial Design Students. (ii) High 
Polymer Chemistry, (iii) Plastics project 
courses, (iv) Practical Polymer Chemistry, 
(v) Ten-day intensive courses in practical 
Plastics Technology, (vi) Full-time and part- 
time Plastics and Polymer research for higher 
degrees and for A.P.1. by thesis. 

Brunel College of Technology, Woodlands 
Avenue, London, W.7. Sandwich Course in 
Applied Chemistry: four-year course com- 
mencing September 29, 1958. Candidates 
taking this course may choose to take Chemistry 
and Technology of Plastics in preparation for 
examinations leading to the Associateship of 
the Plastics Institute. 

Part-time Course in the Chemistry and 
Technology of Plastics, Plastics Machines and 
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Mould Design: Three-year course, suitably 
qualified candidates can enter at the Second 
Year. In preparation for the Associateship of 
the Plastics Institute, commencing September, 
1958. 

Courses are also held in conjunction with 
Acton Technical College for candidates wishing 
to prepare for the Diploma of the Plastics 
Institute. A three-year course. 

In addition the Department has facilities 
for Research work in the field of Plastics and 
High Polymers and short postgraduate courses 
are held at intervals. 

National College of Rubber Technology, 
Holloway Road, London, N.7. Full-time 
Plastics Courses. Day Plastics Associateship 
Course: A _ three-year course covering the 
syllabus for the Associateship of the Plastics 
Institute. 

Day Plastics Associateship Course for 
Graduates: A one-year course for those with 
a degree of a British University in chemistry 
or physics; or the Associateship of the Royal 
Institute of Chemistry; or the Associateship 
of the Institute of Physics; or the Associate- 
ship of the Institution of the Rubber Industry; 
or Higher National Certificate in chemistry 
or applied physics. Graduates of Overseas 
Universities will be considered for admission 
to the course. Students prepare for the Associ- 
ateship of the Plastics Institute, either in 
chemistry or in physics. 

Part-time Plastics Courses. Plastics Diploma 
Course: A two-year course for students 
wishing to enter for the Diploma of the 
Plastics Institute, and the City and Guilds of 
London Institute examinations in plastics 
technology. Attendance for one day of three 
three-hour periods per week is required. 

Plastics Diploma Course: A_ two-year 
evening course for students of 17 years wishing 
to enter for the Diploma of the Plastics Insti- 
tute and the City and Guilds of London 
Institute examinations in Plastics Technology. 
This course requires attendance from 6 to 
9 p.m. on three evenings per week. 

Part-time Release Plastics Associateship 
Course: A two-year course for graduates (or 
four-year for non-graduates), preparing for the 
examination for the Associateship of the 
Plastics Institute (A.P.I.) in chemistry. Atten- 
dance for one day of three three-hour periods 
per week, and one additional evening from 
6 to 9 p.m. is required. 

Evening Plastics Associateship Course: A 
three-year course for students already holding 
qualifications as stated under DAGP course 
above, qualifying them to take the examination 
for the Associateship of the Plastics Institute 
(A.P.I.) in either physics or chemistry. Atten- 
dance for three three-hour periods per week 
from 6 to 9 p.m. is required. This course is 
arranged so that students may take the gradu- 
ateship of the Plastics Institute after two years. 

Research: Provision is made for suitably 
qualified students to undertake research. 

Short Full-Time Courses for Industry. The 
Head of the College is prepared to consider 
provision of any special course in rubber or 
plastics science or technology for which there 
is adequate demand from industry. 
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Plastics Educational Courses in 


Newton Heath Technical College, Mar- 
chester, 10. Courses are available leading io 
the Diploma and Associateship Examinations 
of the Institute of Plastics. 

The course for the Diploma examination of 
the Plastics Institute extends over four years 
and is taken concurrently with the Ordinary 
National Certificate examination in Chemistry. 
Students successful in both examinations may 
then proceed to the course for the Associate- 
ship examination. Students can also prepare 
for the City and Guilds of London Examina- 
tions. 

City of London College, Moorgate, London. 
A series of lectures on plastics is to be given 
in the autumn, specially devised for the non- 
technical staffs employed in the offices of 
companies engaged in the plastics industry or 
concerned in the use or sale of plastics materials 
or articles. These will take place on eight 
consecutive Mondays at 6.15 p.m., com- 
mencing on October 6. 

October 6: “Types of plastics,” by C. A. 

Redfarn. 

October 13: “* Plastics in the chemical indus- 
try,’ by E. S. Narracott. 

October 20: ‘“‘ The structure of the plastics 
industry,”” by C. J. G. Stanley. 

October 27: ‘Plastics as a replacement 
material,’ by K. B. Bartlett. 

November 3: ‘“‘ Creation of new markets by 
plastics materials,” by C. W. Welch. 

November 10: ‘‘ Education and the plastics 
industry,”’ by O. J. Walker. 

November 17: ‘ The plastics industry and the 
rubber industry,” by J. A. Rhys. 

November 24: ‘‘ The future,” 

Yarsley. 

The fee for the series of lectures will be 
£1 15s. and applications should be made to 
the Secretary of The Plastics Institute, 6 Man- 
deville Place, London, W.1, before September 
i2. 


by V. E. 





...and America 


N Sunday, June 15, 1958, an important 

milestone in plastics engineering education 
history was passed. On that date the first 
plastics engineering degrees ever to be conferred 
were granted to eight graduates of Lowell 
Institute of Technology, Lowell, Massachusetts. 
Twenty-three members of the class of 1959 
are expected to receive the same Bachelor of 
Science in Plastics Engineering degree one year 
hence. The degree course was instituted in the 
fall of 1954. 

LTI was the first school of engineering in the 
world to initiate a course in Plastics Engineer- 
ing leading to a Bachelor of Science degree. 
Martin Lydon, President of LTI, was instru- 
mental in establishing the programme which 
includes such subjects as chemistry of plastics, 
engineering properties of plastics, and the 
technology of plastics machinery. A _ well- 
equipped plastics laboratory is at the students’ 
disposal with extruders, injection moulding 
machines, presses and other equipment. 
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Plastics Production in Japan. Although we 
inay be well content with the 7% increase in 
plastics sales in Great Britain and our position 
in the world’s plastics industry, we must also 
remember those countries who are coming up 
fast behind us. One of these countries is Japan, 
and in a recent publication from The Institute 
of Polymer Industry Incorporated at Tokio, 
I see that their estimated production for 1958 
will be 340,000 tons. This is an increase of 
some 40% over 1957 and maintains the trend 
of the Japanese industry since inception at the 
end of the last war. Polyvinylchloride heads 
the list of products with an estimated pro- 
duction of 143,000 tons for 1958, a figure which 
enables a small but increasing export trade to 
be maintained. Second place is held by urea 
resins of which 75,000 tons are made a year. 
Over half of this, however, is accounted for in 
the adhesives field. Japan is not at the moment 
producing polythene and some 20,000 tons 
were imported in 1957, but by the end of this 
year four plants will be on stream with a total 
capacity of some 57,000 tons per year. From 
these figures it will be seen that Japan is a 
country to be watched very carefully. Prices 
of their plastics goods and materials can be 
expected to be lower than ours and this will 
mean that they can export on favourable terms 
with any other manufacturer in the world. 


* * * 


Unfair Competition. In Italy I see an unusual 
battle is taking place between the Italian 
National Chemical Industry Association and 
the Anic Company, a subsidiary of the State 
controlled Oil Corporation. The battle is being 
fought through full-page advertisements appear- 
ing in national newspapers and the cause of it 
all is Anic’s decision to produce vinylchloride 
and sell it to Wacker G.m.b.H. in Germany. 
Anic are to produce this material from 
methane, as a result of which the price of the 
vinylchloride will be the lowest in Europe, and 
this will enable German industry to undercut 
existing prices for p.v.c. The battle of advertise- 
ments still continues, Anic maintaining that it 
was in no way in a privileged position and the 


. which reminds me of the story 
speaks after the presentation. 


.’”’ Mr. G. R. Clarke 


Italian Chemical Association trying to arouse 
public opinion against the agreement with 
Wacker. 


* * * 


Verbum Satis Sapienti. I was reading that 
well-known American journal Product Engineer- 
ing the other day and as usual turned to an 
interesting column in which readers are invited 
to send in their own pet projects which they 
have not had the time to develop. This is no 
** inventors corner,’’ but a responsible attempt 
to publicize sound ideas. One of these ideas 
caught my attention and for what it is worth 
I pass it on to the manufacturers of safety 
glass. ‘“* Why don’t they research and develop 
a method of applying thin coats of glass to 
plastic sheets. The glass would offer good 
abrasion resistance and permit the use of 
windshield wipers on light aircraft.” The ball 
is in your court! 


* * * 


A Matter of Opinion. As will be seen on 
page 300 of this issue The Board of Trade 
recently published the sales figures for plastics 
material for the first quarter of 1958. I am 
sure readers will draw their own conclusions 
from these figures but what will the general 
public think? In The Times of July 15, these 
figures were published under the heading 
“* Plastics Sales Slow Down,” which would 
appear to indicate that the industry is not doing 
as well as it has been for the last few years. 
The Financial Times on the other hand is more 
optimistic with the heading of “Sales of 
Plastics at High Level,’ although it printed 
exactly the same announcement as The Times. 
Perhaps the conclusion one can draw from 
this is that financially at any rate plastics are 
still a good investment. 


Please Mark Clearly.—Do you ever find 
yourself without a means of marking or 
writing or more annoying still, find your pen or 
pencil will not show up on the surface of the 


The winners and runners-up. 
Mr. L. W. McCabe, Mr. G. R. 
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material you’re writing on ? I know I do 
especially with plastics materials. Last week 
I received a pencil which I think will solve this 
problem completely. It’s the All-Stabilo pencil 
manufactured by the Swan Pencil Co. of 
Nurnberg, and distributed by A. Ludwig & 
Sons, Ltd., 5 Laurence Pountney Lane, 
Cannon Street, London, E.C.4. They can also 
be obtained from Gordon & Gotch Ltd., 
75-79 Farringdon Street, London, E.C.4. I’m 
well set up now with pencils for writing on 
plastics, ball pens for writing under water, 
blue crayons for crossing out, ink pens for 
signing cheques and a propelling pencil. 
Has anyone a rubber ? 


Golfing for Goblets. The annual PIGSianian 
golfing match for those much prized trophies, 
the Plastics Goblets, took place the other 
week at Worplesdon. Here, set in the beautiful 
Surrey countryside, I was able to see the 
standard of golf that makes the plastics 
industry what it is today. Driving as straight 
as an extruded tube, putts which ran like molten 
nylon and afterwards, the type of quenching 
which would effectively reduce internal strains 
on any moulding. 

The results were as outstanding as the golf. 
The winners whom we heartily congratulate, 
were Mr. L. W. McCabe and Mr. G. R. Clarke 
(the latter being one time advertisement 
manager of a certain plastics journal). The 
runners-up were Mr. J. G. Selby and Mr. R. E. 
Gurney. The goblets were presented by 
Mr. P. K. Jennens, director of Temple Press, 
representing Mr. R. E. Dangerfield who 
unfortunately was unable to be present. 

Earlier in the day a further notable match 
took place which resulted in the Captain, 
Mr. S. Turner, winning the Waghorne Trophy. 
This, I understand, will be regarded by him as 
one of the outstanding events of his golfing 
career, the culmination of 25 years’ effort to 
gain a solo award. Runner-up to Mr. Turner 
was Mr. F. Garrett and the visitors prizes were 
won by Messrs. E. Canning, J. Patterson and 
F. Smith. 

The “‘event”’ is over for another year but 
rumour has it that certain of the fraternity are 
already in training for 1959. 

PLASTIKON. 


Left to right: Mr. J. G. Selby, 
Clarke, and Mr. R. E. Gurney. 











Polythene or P.V.C. Covered Copper Tubing 


In cases where it is not advisable to use 
unprotected copper tubes, Kuterlex polythene 
or p.v.c. covered copper tubing provides the 
answer to the external corrosion problem and 
will be found to be more satisfactory and 
economical than wrapping long lengths of tube 
with protective tape—the only wrapping 
necessary on Kuterlex tubing is over the 
joints. 

Kuterlex tubing comprises normal high 
quality Yorkshire Imperial copper tubing to 
B.S.659/1955, or B.S.1386/1957, sheathed with 
a seamless polythene or p.v.c. cover. The 
sheathing fits tightly on to the copper and the 
use of Kuterlex therefore relieves the gas or 
water pipe fitter of the tedious work of wrap- 
ping long lengths of tubing. Where long runs 
of Kuterlex tubing are involved for under- 
ground water pipelines, they can be easily, 
quickly, and safely laid by mole plough (no 
trenching). 

Kuterlex is produced by Yorkshire Imperial 
Metals Ltd., P.O. Box 166, Leeds. 


All-Plastic Show Stand 

A show stand, considered to be the largest 
plastic structure in the world with a diameter 
of 70 ft., was seen for the first time at the 
Royal Agricultural Show, Bristol. 

The circular stand is made from 22 sections 
of pale blue glass fibre reinforced resin mould- 
ing each 15 ft. long and 13 ft. wide. The 
sections are supported on concrete piers which 
rise about 2 ft. out of the ground. The sections 
form an arched arcade around a space in the 
centre. Displays of Shell Chemical Company’s 
agricultural chemicals were on show in the 
arcade. 

The stand was designed by Sir William 
Crawford and Partners Ltd. and made by 
Microplas Ltd., Mitcham. The sections were 
made from three layers of glass fibre impreg- 
nated with liquid resin. Each section took 
one day to make and was left for two days to 
harden. 


Foam Insulator for Pipes 

A new and easily applied covering made of 
flexible foamed plastic suitable for insulating 
hot or cold pipes, and applied in a fraction of 
the time compared with that needed for most 
insulating materials, has just been developed 
by the Armstrong Cork Co., Ltd., Bush House, 
Aldwych, London, W.C.2. 

Made in sizes to fit any type of pipe from 
3 in. to 34 in. outside diameter, it can be either 
“sleeved on” or alternatively slit lengthwise 
for installations already erected, 
in which case the cut seam is sealed 
with an adhesive which provides a 
moisture-proof joint. 

Known as Armafiex, the material 
is suitable for use on copper tubing 
as well as iron pipes, and has a 
thermal conductivity of 0.28 
B.Th.U’s at 755 F. A 4 in. wall 
thickness of Armaflex will prevent 
condensation under normal con- 
ditions on indoor lines operating at 
temperatures as low as 32° F. while 
under less severe conditions a 
3 in. wall thickness of Armaflex 
will prevent condensation on pipes of 
up to 2} in. outside diameter. At 
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the other end of the scale, it will withstand 
temperatures up to 200° F. 

Applied to indoor pipes the material does 
not require any finish, but when exposed to 
weather should be protected in the same way 
as other insulating materials. 

It can be put on bends up to an angle of 50° 
without mitring, a valuable time-saving factor 
during application. It has been estimated that 
installation costs can be reduced by as much 
as 50/60% as compared with many other 
materials now being used. 


New Thin Polythene Film 


The Metal Box Company announces the 
launching of new 75 gauge (.00075 in.) 
Diothene polythene film. The new gauge is 
exceptionally clear, and can be multicolour 
printed on layflat tubing or supplied in printed 
Perforoll bag form. 

A big demand is expected for the new gauge 
film especially for the packaging of textiles and 
foods. With a nominal covering area of 
40,000 sq. inches per Ib. this film will be far 
cheaper than any grade of cellulose film. 


Nylon-Weft Conveyor Belts 


Two leading conveyor belt manufacturers 
have announced recently that they have 
obtained full National Coal Board approval 
for new types of plied belting incorporating 
nylon. The new belts have greater resistance 
to mechanical damage and will therefore last 
longer and reduce long-term costs. 

The news follow lengthly investigations by 
nearly all the major producers into the possi- 
bilities of using man-made fibres, nylon in 
particular, to improve the performance of 


The Dormastac glass fibre 
reinforced polyester resin con- 
tainers have 4} cu. ft. capacity 
and only weigh 15 |b. each. They 
are manufactured by Dormac 
Ltd., of Lymington, Hants. 
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heavy duty belts. Several manufacturers have 
nylon-containing belts on trial and it is expected 
that more will be granted National Coal Board 
approval in the near future. 

Although nylon has been used extensively 
in solid-woven conveyor belting for some years 
past and has proved outstandingly successful, 
particularly under the gruelling conditions at 
the coal face, this is the first time that it has 
been used in plied belting. At the moment 
interest is centred chiefly on its use as a weft 
yarn but this does not preclude the possi- 
bilities of its introduction for the warp also. 
Several firms are, in fact, already actively 
investigating this aspect. 


New Lightweight Container 

Moulds based on Bakelite epoxide resin 
R.18774, are being used in the construction 
of a new 44 cu. ft. capacity polyester, glass- 
fibre container now being marketed under the 
trade name “* Dormastac”’ by Dormac Ltd., 
of Lymington, Hants. A new factory is being 
specially built by the manufacturers for the 
production of these units. 

The new containers, which weigh only 
about 15 Ib., are designed for easy stacking— 
the “ skids ”’ on the base fitting into grooves 
moulded in the lid of the box beneath—and 
are available in a wide range of colours to 
enable a colour-coding system to be introduced 
for easy identification of contents. The units 
have an outstanding surface finish and offer 
maximum protection to conteats, both indoors 
and out, coupled with great strength and light- 
ness. Steel strapping can be placed around the 
containers to eliminate any danger of spillage 
during transit and when empty the units can 
be placed inside each other for convenient 
stacking. 
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— High impact polystyrene furniture 

‘eet moulded by Creators Ltd., Sheerwater, 

Woking, Surrey. The ball joint accom- 
modates any leg angle up to 20°. 


(Above) The natural beauty of wood has been combined with the great 
durability of synthetic resins in an extensive range of trays now being 
manufactured by Sanenwood Products Ltd., Sedgley Road, Owlerton, 
Sheffield 6. The trays are moulded in a variety of designs using beech 
veneers impregnated with Cellobond phenolic laminating resins. 





(Above) Shoe trees moulded under 

licence from the U.S.A. by Barclay-Stuart 

(Plastics) Ltd., 25-27 Brunswick Street, 
Luton, Beds. 


(Left) Polystyrene container 

manufactured by the Singer 

Sewing Machine Co., Ltd., in 

Styron 666 to hold their 
fashion discs. 


(Above) Polythene ball feet and tip feet in 
various sizes and colours which are produced 
by Colplas Ltd., Three Bridges, Crawley, Sussex. 


(Left) A deeply embossed polythene tablecloth 

“valley printed” in gold manufactured by 

Dunbee Ltd., 3 Blenheim Street, New Bond 
Street, London, W.|I. 
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The Mapre Twin-Screw Extruder 


The following is a full 
description of the standard 
Model E 256492 extruder 
manufactured in Luxem- 
bourg and marketed in 
this country by K. W. 
Chemicals Ltd., 41, Kings- 
¥.t. 2, 


way, London, 


OR some years now, and more particularly 

since the end of the last war, Germany has 
been recognized as one of the most progressive 
countries in the design and manufacture of 
plastic processing equipment, particularly 
extruders and injection moulding machines, 
which was apparent at the recent Hanover 
Trade Fair reported in the June issue of 
Plastics. However, a machine which attracted 
a very great deal of attention was not in fact a 
German product, but the Mapre extruder 
made in Luxembourg. 

From conversations with executives con- 
nected with Mapre it was of particular interest 
for us to learn that the Mapre extruder has had 
its greatest success in Germany where 
apparently some of the leading companies 
have installed numbers of these machines as 
the most suitable standard process equipment 
for their requirements. 


Twin-screw Design 

For some considerable period, particularly 
in the earlier years, there has been some 
controversy about the advantages of the single 
and twin-screw extruder design. It would, 
however, be safe to say that the bulk of 
criticism levelled against the twin-screw design 
is no longer valid, so that today there is a 
progressive development in the sale of these 
extruders. This would appear to be particularly 
true in the case of the Mapre extruder which 
incorporates a number of features which make 
it well worth a more detailed examination. 
One of the problems associated with twin-screw 
design has been the absorption of the back 
pressure built up in the extruder barrel by the 
shorter screws used and in this extruder a 
unique and highly successful treatment of the 
problem has resulted in its elimination. Other 
features of particular note are the screw design 
and drive which is notable for the control 
which can be effected. 

With regard to extrusion itself, there is a 
developing problem complementary to the 
commercial availability of the harder plastic 
materials such as nylon, polypropylene, hard 
p.v.c., and high density polythene (Ziegler & 
Phillips type). Processing of these materials 
has presented certain problems which of 
necessity require a more careful examination 
of the different types of extruder to ascertain 


which are most suitable. 
apart from any other applications, that the 
twin-screw extruder should provide a technic- 
ally more satisfactory product than does the 


It would appear, 


single screw machine. For this aspect alone 
it may well be of interest for the reader to 
examine the more detailed report we give. in 
the following pages. 


The Construction of the Extruder 

The Mapre machine, basically constructed 
as a self-contained unit, incorporates the barrel, 
the thrust bearing box, conversion gear box, 
worm gear box, P.I.V. speed control and 
driving motor. The self-contained design of 
the individual parts should be noted, in 
particular the thrust bearing box which in 
effect is, as mentioned earlier, one of the most 
important features. This unit construction is 
of considerable value in servicing the extruder 
and also in the event of fitting a replacement. 


The Barrel 

The barrel, designed to take the twin screws, 
is fitted with stainless cooling tubes (1) fitted 
into aluminium jackets (2) which in turn fit 
round the barrel as can be seen in the drawing, 
these jackets being fitted to the three heating 
zones of the barrel. To the outside of the 
cooling jackets are fitted the electric heater 
bands (3) which are made in two halves for 
ease of maintenance, the whole system of 
heater bands being covered with chrome plated 
reflectors in order to effectively reduce heat 
loss. An interesting point is that in the middle 
of each heating zone in the cylinder is fitted a 
thermocouple which allows temperature read- 
ings to be taken as near as possible to the 
material passing through the barrel. The 
extruder barrel itself is made from forged 
chrome nickel steel case hardened and ground 
on the inside. This whole technique of heating 
and cooling permits a very effective heat 
transference to take place in each of the heating 





zones which can be controlled separately by 
means of water, oil or air control valves fitted 
outside the barrel and by the thermostatic panel 
as required. The extruder barrel is mounted 
on a cast aluminium base (4) to which is fitted 
slide rails (5) allowing for forward movement 
of the whole barrel assembly for servicing and 
maintenance, the whole unit being connected to 
the thrust bearing box (6) by means of a 
bayonet coupling (7). The die head is fitted to 
the extruder barrel by a similar coupling (8). 


Extrusion Screws 

The extrusion screws, made from top grade 
special case hardened ground chrome steel are 
of single start design with a thread section 
breadth so designed to allow for the change in 
volume in the plastic material as it progresses 
towards the die head, the screws being inter- 
splined in the barrel. Another point which may 
well be of interest to the reader, and one which 
is contrary to the normal practice is that the 
two screws are contra-rotating, the left hand 
screw (viewed from the front) rotating in an 
anti-clockwise direction and having a left-hand 
thread and the right hand screw rotating in a 
clockwise direction with a right-hand thread. 
A further interesting feature of the screw 
design is that half way down the screws are 
machined flat sections, so designed to create a 
decompression and supplementary mixing 
zone before the material transfers through the 
second half of the screw to the die head. The 
diameter of the screws is 92 mm. 


Thrust Bearing Box 

This unit is in effect probably the most 
important individual part of the extruder and 
is designed to completely absorb all forward 
and back pressures of both the driving shafts 
and the extruding screws in normal operating 
conditions. This bearing box is a result of a 
long period of development and has now been 
in operation satisfactorily for a number of 





os 


WNT OSLONSUPSWY> 
ee wt em me em ie oe oe oe ed OT he 


NSRSEP= 


o 


~ Fe ee FSC 


- 


wey he 


li ee ee | ee ee ee | ef 









Mapre ‘hwincSerew Extruder 


KEY TO DRAWING 










1. Cooling tubes, 18. Drive pulley. 


2. Aluminium jacket. 19. Declutching arms cover. 
3. Heater bands. 20. Speed indicator. 

4. Cast aluminium base. 21. Speed control handle. 
5. Slide rails. 22. Declutching handle. 

6. Thrust bearing box. 23. Stromag clutch. 

7. Bayonet coupling. 24. P.ILV. gear. 

8. Die head coupling. 25. Motor. 

9. Driving shafts. 26. Fan. 

10. Disc spring plates. 27. Oil level indicator. 

11. Thrust bearings. 28. Belt tension adjustor. 
12. Splined couplings. 29. Plug-in points. 

13. Conversion gearbox. 30. Electric control panel. 
14. Splined coupling. 31. Heater temperature controllers. 
15. Worm gear housing. 32. Amp. meters. 

16. Worm gear. 33. On/off switches. 


17. Bearing. 
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years. It is fitted with a patented system of 
bearings which give the two driving shafts the 
necessary degree of protection during the 
continuous operation of the plant. It thus 
eliminates the possibility of serious damage due 
to the result of considerable and changing back 
pressures, these pressures varying with the 
grade and type of plastic materials used. The 
bearing box itself, is a high tensile steel casting 
and the driving shafts (9) are made from 
tempered chrome nickel steel, the thrust box 
being fitted with a series of disc spring plates 
(10) and thrust bearings (11) which together 
effectively handle the various forward and 
backward pressures. 


Operating Sequence of Thrust Bearings 

During the operation of the extruder the 
build up of various tensions and pre-tensions 
take place these being handled effectively in 
stages by the various bearings. The pre-tension 
is built up on the driving side before the 
machine starts, the load being taken com- 
pletely by thrust bearings A and B. The second 
stage comes into action when the extruder 
commences to work under load causing the 
back pressure to build up thereby bringing into 
operation under normal load, the second stage 
bearings C and D, these bearings continuing 
to operate so long as fixed tension on the disc 
spring plates remains constant. Under these 
conditions the load on thrust bearing C and D 
is therefore equivalent to the back pressure 
which means that the load on bearings A and 
B is equal to the pre-tension minus back 
pressure. If, however, the back pressure is 
greater than the pre-tension load then the disc 
spring plates J are pressed together at which 
time the play in the splined sections of axles 
E and F is taken up causing bearings G and H 
to then come into operation. From this 
sequence it may be seen that a very carefully 
designed and simple sequence of load transfers 
allows this thrust bearing box to efficiently 
handle all the various normal and forward and 
back pressures which are created during its 


F H 


PLASTICS 


The two rotating knives 
used for granulating 
p.v.c. The guard and 
chute have been re- 
moved in this picture. 


operation. It is useful to know that this thrust 
bearing box is fitted to the extruder in such a 
way to allow for easy removal for maintenance. 
Firstly, the bayonet coupling (7) is removed, 
and then the splined couplings (12) connecting 
the thrust bearing box to the conversion gear 
are removed after which six holding down bolts, 
are removed allowing the unit to be lifted out. 


, Conversion Gear Box 

As its name implies this gear box transfers 
the turning movement from one axle to two. 
The two conversion gears (13) with a modulus 5 
figure have tempered teeth and bearing ends 
the rest of the gear being heat treated and 
ground and made from top grade chrome 
nickel steel. The axles are mounted on needle 
bearings and the side movement is taken up by 
roller bearings the shaft being fitted with 
Simrit sealing rings. The drive from the 
conversion gear box is transmitted to the 
worm gear assembly by means of a splined 
coupler (14). 

The worm reduction gear assembly is so 
designed to give an efficiency of approximately 
0.90 with a gear ratio of 1 to 15. The worm 
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laminated steel and fibre plates. 


is of a 4 start thread design with case hardened 
and ground gears, the shaft ends are also 
tempered and ground and the whole gear is 
made of top grade chrome nickel steel. The 
worm is mounted on two roller bearings at the 
driving end of which is fitted the vee belt . 
pulley (18) of the Stromag safety clutch. The 
worm gear (16) is manufactured from top 
grade aluminium bronze and is fitted on a 
strong cast steel hub which is in turn mounted 
on a shaft, one end of which is splined in order 
to allow the coupler (14) to connect it to the 
conversion gear box, this shaft running on 
tapered roller bearings (17). The shaft is 
designed for horizontal side adjustment in 
order to ensure a perfect meshing of the worm 
and worm gear. 


Stromag Safety Clutch 
The Stromag safety clutch consists of inter- 
The safety 
clutch incorporates a bi-metal temperature 
sensitive relay which operates on the principle 
that when excessive back pressure builds up 
the clutch plates slide, causing a temperature 
increase, through friction, on the clutch plates. 
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A plan view of the thrust bearing box the operation of which is fully described on this page. 
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The relay then operates the main motor switch 
automatically, thereby protecting the whole 
extruder from the danger of mechanical 
damage due to overloading. 


P.I.V. Regulator System 

The vee belt pulley on which is mounted the 
Stromag emergency clutch is connected to the 
P.I.V. speed control regulator (21). On the out- 
put side of the P.I.V. regulator (24) is mounted 
a second Stromag clutch (23) also consisting of 
a series of friction plates. This clutch can be 
disengaged from the worm gear box when 
necessary by rotating handle (22), also fitted 
to this assembly is a belt tension control 
device (28). 

The P.I.V. regulator gives infinitely variable 
speeds and works on an intake speed of 
630 r.p.m. The output revolutions are infinitely 
variable from 257 to 1,155 r.p.m. giving screw 
speeds of from 8 to 36 r.p.m. The power 
output at 1,155 rp.m. is 12 h.p., and at 
257 r.p.m. 6.5 h.p. This P.I.V. regulator can 
be driven by a motor with a nominal capacity 
of 13.6 h.p. or 10 kw. with a synchronisation 
speed of 1,500 r.p.m. The driving motor (25) 
is connected to the P.I.V. assembly by a 4 belt 
drive, the motor being mounted on slides in 
order to allow adjustment of the belt tension. 

The actual framework of the machine is of 
welded construction made from rolled steel 
plate. 


Output Capacity 

The output of the extruder is dependant 
on the type of material being handled, and 
figures for tubes and extruded sections are 
quoted as being from 85 to 220 lb. per hour, 
and when the extruder is used for compounding 
and the production of granules an output of 
110 to 330 Ib. per hour is given. An interesting 
feature claimed for this machine is that it is 
able to extrude section and tubing from simple 
mixed powders eliminating the necessity for 
expensive compounding equipment. 


Feed Hoppers 

The Mapre extruder can be fitted with two 
types of feed hopper, the first of these is the 
vertical hopper with a _ capacity of 
approximately 200 litres, which is used for both 
powder and paste delivery to the extruder 
barrel. Mounted above the hopper itself is an 
electric motor which drives through a variable 
speed reduction gear a set of stirring blades 
in the hopper and a pressure and feeder screw. 
The speed of the feeder screw and hence the 
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The swing saw showing the 
clamping device and trolley. 


rate of discharge from the hopper can be 
adjusted from 11 to 77 r.p.m., by operating a 
handwheel. In this way such materials as 
highly plasticized p.v.c. are delivered under 
pressure and at a constant rate to the barrel. 

The horizontal feed hopper has _ been 
designed to preheat the powder before it 
enters the extruder barrel. The hopper itself 
has a capacity of 45 litres and powdered 
material containing it is transferred to the 
extruder barrel by means of a light alloy 
conveyor screw. This screw is hollow and is 
heated by an electrical resistance heater, the 
temperature of which is automatically con- 
trolled. The driving motor for the screw 
develops 0.5 h.p. at 1,440 r.p.m., and is 
coupled to a friction speed regulator and worm 
reduction gear. The regulator has a ratio of 
1:5 and turns at 77-385 r.p.m., giving a screw 
speed of from 1-5 r.p.m. Like the vertical 
feed hopper the whole unit is easily mounted 
on the machine and is readily accessible for 
cleaning. 


Ancillary Equipment 

The versatility of the Mapre extruder is 
amply illustrated by the different ancillary 
equipment used in conjunction with it. 

The extrusion of tubes up to 160 mm. 
(6% in.) in diameter is carried out through a 
normal tube die and from thence into a 
vacuum gauging chamber. From the vacuum 
chamber the tube passes through a cooling 
tank which is divided into two sections, the 
first of which contains electrically heated water 
and the second cooled water. The temperature 
of the water in either section can be controlled 
as can the degree of vacuum on the gauge. 
From the cooling tank the tube is passed to 
the draw bench. This bench has eight rolls 
adjustable to take any diameter tube from 
20 mm. to 160 mm. The four traction rolls 
are driven from a gearbox which in turn is 
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driven by an electric motor through a variable 
speed reducer, a three-speed drive and a worm 
reduction gear. 

The take-off speed of the rolls can be 
adjusted from 0.5 m. per minute to 12 m. 
per minute but increased speeds can be 
obtained by changing the type of drive. The 
pressure exerted by the upper rolls can be 
adjusted to suit the various types of tube 
produced. The final piece of equipment for 
tube extrusion is the swing saw. This consists 
of a circular saw mounted on a swinging arm 
and an hydraulic clamp for holding the tube, 
all of which are operated automatically. 

As an important function of this extruder is 
its compounding ability, considerable thought 
has been given to the granulating attachment 
for different materials. For p.v.c. the complete 
granulating equipment consists of a special 
die-head and heater which produces strands 
from 2 to 4 mm. in diameter; a cutting tool 
with two high-speed rotary knives and an 
electric motor with a variable speed drive. The 
whole attachment is mounted on a special 
table which in turn is fitted to the extruder 
making it in effect one complete unit. 

For polystyrene, polythene, cellulose acetate 
and similar materials, the extruder die is 
designed to produce in a horizontal plane 16 to 
20 rods of material. These are laid over a 
roller and into a water cooling tank, the 
temperature of which is controlled by a 
thermostat. The actual granulator is a set of 
stainless steel draw rolls which feed the rods to 
the cutter roller. This roller is in effect made 
up from 20 discs into which are fitted from 
6 to 18 cutting tools. These tools are fitted 
in such a way that only one or two will be 
cutting at the same time and in this way any 
irregular motion is avoided. The through-put 
speed of the draw rollers, driven by a 4 h.p. 
motor, is adjustable as is the speed of the 
cutters, driven by a separate motor. 
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Machines for the Industry 





The Puckert 


NE of the criteria for the running of a 

successful moulding organization is 
employing the machines to full capacity on 
productive work. This means that in the 
majority of cases, short runs, development 
work, and similar projects are regarded by 
moulders as evils albeit necessary evils. One 
solution to this problem is the installation of a 
small capacity machine earmarked solely for 
this type of work but nevertheless of such a 
design as to be capable of being used as an 
economical production unit should the 
necessity arise. 

We were recently able to see such a machine 
at the works of H. Griffin & Co. (Precision 
Engineers) Ltd., 6a Lessingham Avenue, 
Tooting, London, S.W.17, who have built the 
first of the new Puckert injection machines for 
the Puckert Machine Co., Barnacle Works, 
Bensham Lane, Croydon, Surrey. This 
machine is of 4 oz. capacity and has several 
unique features which will commend it to 
moulders. Although this is the first machine 
made, two prototypes have been in continuous 
operation for the past two years with a notable 
success that has proved the soundness of its 
design. 

Design 

This machine is designed with a horizontal 
injection chamber filling a vertically opening 
mould, a system which enables the placing of 
inserts to be carried out with the minimum of 
difficulty as well as considerably reducing the 
floor area required. It is semi-automatic, self- 
contained and hydraulically operated. The 
hydraulic pump is powered by a 3 h.p. electric 
motor and is capable of exerting pressures of 
500 p.s.i. and 1,000 p.s.i., the higher force 
being used for mould, locking and injection. A 
single handle controls the full cycle of moulding 
operations and a safety mechanism is incor- 
porated which stops the mould closing should 
any obstruction occur. 


Operation 

The injection mould is mounted on two 
moving platens operated by a toggle mechanism 
of unusual design. Each platen is connected to 
a fixed cross member (1) by a steel arm (2) and 
held by two castings (3) which are free to move 
horizontally along the four tie bars (4). Thus 
the mould platens (5) can move both horizont- 
ally and vertically. To close the mould the rear 
platen (6) moves forward moving, by tie bars 
(7), the castings (3) which, in turn, close the 
mould by bringing the arms (2) into the near 


(Right) The machine, with the guards removed, 

n the mould open position. The dial on 

he right of the photograph is the pressure 

suage, and below that the hydraulic valve 
manifold. 
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SPECIFICATION 





Shot capacity -55 oz.* 
Plasticizing capacity 7 |b. per hour 
Injection pressure... Sia 6 tons 
Locking pressure ... ven 8 tons 
Projection area 8 sq. in. 








* Polystyrene. 


vertical position. The injection cylinder 
supported by the cross member (8) moves 
forward to the mould and thus provides a 
locking force (remembering that the arms (2) 
are approximately 3° from the vertical in the 
mould closed position). The injection stroke 
then takes place. Positive sprue-break is 
obtained by the retraction of the cylinder prior 
to mould opening, and ejection of the moulding 
is by fixed arms (9) on both the upper and 
lower cross members (1). These arms are 
adjustable and in this way ejection from either 
half or the mould is possible. 

The material hopper (10) is fitted with a 
compensating feed mechanism (11) which is 
fully adjustable for giving different shot 
weights. The injection cylinder is made from 
nickel chrome steel and is heated by a band 
heater of 1,200 watts capacity. Temperature 
control for the injection cylinder is by means of 
an Ether Transitrol controller situated on the 
front panel of the machine together with the 
heater switch and motor start and stop button. 
The hydraulic oil tank of 25 gallons capacity 
is in the base of the machine. The whole has a 
compact and thoroughly workmanlike appear- 
ance occupying a comparatively small amount 
of floor space. 

One further feature of this machine should 
be mentioned. Although the mould platen area 
is comparatively limited it will be noticed that 
it can be extended forward beyond the front 
of the machine and in this way it is possible to 
accommodate moulds for products which 
although within the capacity of the machine 
are of large dimensions. In this way the range 
of applications for which the Puckert machine 
is suitable is considerably extended providing 
due attention is given to mould design. 


oz. Injection Machine 


(Above) A front view of the machine showing 

the mould open. The controls are, on the left, 

heater switch and on the right, motor start 

button. The operating lever is seen on the 
right also. 
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SALES OF PLASTICS MATERIALS IN 
THE FIRST QUARTER OF 1958.—Sales of 
plastics materials during the first three months 
of this year, which totalled 103,400 tons, were 
about the same as in the record fourth quarter 
of 1957, and 6,900 tons, or 7%, greater than 
in the first quarter of 1957. This rate of 
increase of 7% indicates that the slowing down 
in the rate of expansion (which was particularly 
high in the first three quarters of 1957) has 
continued. 

Sales of thermoplastic materials at 59,900 
tons were 12% higher than in the first quarter 
of 1957. Sales of polythene continue to grow 
rapidly. Sales of the thermosetting materials 
at 43,500 tons in total were practically the 
same as a year ago, although sales of alkyds 
and polyesters increased. 

Exports of all plastics materials in the quarter 
remained at the high level of 27,900 tons, an 
increase of 9% on a year earlier. Imports, at a 
record quarterly total of 10,100 tons, were 
nearly 42% higher than in the first quarter of 
1957. 


NET SALES OF PLASTICS MATERIALS 
Thousand Tons, Ist Quarter, 1958 





THERMOSETTING MATERIALS 





Alkyds ... se a ae - Vt 
Aminoplastics ... i is oe 13.2 
Phenolics and cresylics says pee 16.6 
Polyesters aa ane oe an | 
Other (including casein) we = iS 
Total thermosetting materials... om 43.5 





THERMOPLASTIC MATERIALS 








Cellulose a ne ise eae 3.5 
Polyvinyl! chloride (a)... a ee 18.4 
Polystyrene... one sie sie 8.3 
Other (b) on sale “a ‘nd 29.7 
Total thermoplastic materials... we 59.9 
Total all plastics materials ... Re wee 103.4 








(a) Excluding sales of resins (i.e. polymers sold as such) 

(b) Including acrylics, polyamides, polytetrafluoroethy- 
lene, polythene, polyvinyl! chloride resins (i.e. polymers 
sold as such), polyvinyl acetates. 


General 





New P.V.C. Paste by Dunlop.—A range of 
p.v.c. pastes known as Plastisols has been 
developed by Dunlop for a wide variety of 
industrial applications. 

Enquiries should be addressed to the Dunlop 
Compositions Divisions at Chester Road, 
Erdington, Birmingham, 24. 

Reference to Arbitration of Complaints 
about Polymers.—The Board of Trade have 
received complaints under Section 1(5) of the 
Safeguarding of Industries Act, 1921, that the 
following Articles have been improperly 


excluded from Key Industry Duty List J (a 
supplementary list of Synthetic Organic 
Chemicals, etc., chargeable with duty under 
Part I of that Act, as amended by Section 10 
of the Finance Act, 1926):— 

polyethylene 

polymethyl methacrylate 

polystyrene 

polyvinyl chloride 

The complaints will be referred to the 
arbitration of a tribunal constituted under 
Section 10(4) of the Finance Act, 1926, and 
the date of the hearing will be announced in 
due course. 

Anti-Dumping Duty on _ Lithopone.—The 
Board of Trade give notice that they are con- 
sidering an application for the imposition under 
the Customs Duties (Dumping and Subsidies) 
Act, 1957, of an anti-dumping duty on litho- 
pone and other pigments or pigment mixtures 
containing zinc-sulphide (but not including 
luminous pigments) imported from Western 
Germany. 

Simplification of Import Licensing Arrange- 
ments.—The Open General Imports Licence 
which was issued on June 3, 1955, and has 
been amended from time to time has been 
revoked and has been replaced by a simplified 
form of Open General Licence which came into 
effect on July 7. The main change is that for 
the Relaxation Area and Japan, the Open 
General Licence will list the items for which 
individual import licences are required instead 
of those which are free from specific control. 
This should be more convenient for importers, 









The new three-stage 
straight line compres- 
sors introduced by the 
Consolidated Pneuma- 
tic Tool Company of 
232 Dawes Road, Lon- 
don, S.W.6, are de- 
signed for the con- 
tinuous compression of 
air or other gases to 
pressures of up to 1,500 
p.s.i. with a free air 
delivery of 242 c.f.m. 
at that pressure. 



































AUGUST, 1958 


and importers will also be relieved of the nee | 
to apply for individual import licences for ; 
wide range of miscellaneous imports from th: 
Relaxation Area. 

Price Reduction.—The Distillers Co., Ltc 
—Chemical Division—announces that, as 
result of continued increasing production, « 
reduction of £20 per ton has been made in 
the price of Bisol Isophorone, for deliveries in 
45 gallon drums. This will apply to all des- 
patches made on or after July 1, 1958. 

Polyester Dough Moulding Compound.—A 
new polyester dough moulding compound 
which is free-flowing and cures rapidly at low 
pressures is now being manufactured by 
British Resin Products Ltd. 

The compound, Rockite K.501, consists of 
an unsaturated polyester resin, glass fibre 
reinforcement and a mineral filler. Mouldings 
in this material possess high impact strength, 
excellent electrical properties and good dimen- 
sional stability. Their heat resistance is good 
and they retain a high level of mechanical 
strength even after prolonged exposure to 
temperatures of up to 200° C. 

Rockite K.501 is supplied as a fibrous 
dough and is available in natural, black and a 
limited range of colours. 

Information Sheet No. T.102 describing the 
properties and applications of the compound 
can be obtained free from Information Depart- 
ment, British Resin Products Ltd., Devonshire 
House, Piccadilly, London, W.1. 

New Packaging Film.—The first commercially 
feasible packaging film to be produced out of 
polystyrene has been announced by The Dow 
Chemical Co. 

Trademarked Trycite, the film is a trans- 
parent plastic material which is expected to sell 
for less than most competitive packaging films. 

A Dow spokesman said that Trycite will be 
available for overseas markets after the new 
production facility goes on stream. The plant 
is located in Cleveland, Ohio, and full-scale 
production is scheduled early in 1959. 

New Grades of Mylar Polyester Film.— 
The advantages of polyester film have been 
known for some time to the packaging industry, 
which values its combination of extremely high 
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mechanical strength and transparency. Limita- 
tions in its use were found to be difficulty of 
scaling and usually chemical bonds were used. 
Now three new grades of Mylar polyester film 
which can be heat-sealed by normal methods 
and one which is heat shrinkable are announced 
by the American Dupont organization, and 
are immediately available in this country from 
their Agents, Durham Raw Materials Ltd., 
1/4 Great Tower Street, E.C.3. 

The new grades of Mylar are coated either 
both sides or one side only to ensure heat 
sealing by normal equipment. The grades are 
all supplied in a nominal thickness of 4 thou. 

Plasticizing Polyester Resin——A new resin 
which serves as a plasticizer for more rigid 
polyester resins has recently been developed 
by British Resin Products Ltd. 

This resin, Cellobond A.2591, is a low 
viscosity syrup which is completely miscible 
in all proportions with other Cellobond 
polyester resins and confers on them a degree 
of flexibility proportional to the amount used. 

In gel coats the addition of Cellobond 
A.2591 to other Cellobond polyester resins 
increases impact resistance and minimises any 
tendency to crase on impact. 

Copies of an Information Sheet No. P.113, 
which describes this new resin, can be obtained 
free from British Resin Products Ltd., Devon- 
shire House, Piccadilly, London, W.1. 

The Import Duties (Drawback) (No. 10) 
Order, 1958.—The Treasury have made the 
Import Duties (Drawback) (No. 10) Order, 
1958, which provides for the payment of 
drawback of Customs Duties on specific types 
of polyvinyl chloride film and creped paper 
used in the manufacture of certain exported 
adhesive tape. This Order in common with 
other Orders made under Section 9 of the 
Finance Act, 1932, will lapse at the end of 1958 
and a further announcement will be made about 
the continuance of the drawback arrangements 
after that date. 

The Order comes into operation on the 
25th July, 1958, and has been published as 
Statutory Instruments 1958, No. 1176. 

New Variable Speed Drive.—The range of 
Lancashire Dynamo Nevelin variable speed 
drives has been further extended with the 
introduction of the Nevimag Drive. 

This drive consists of a transductor con- 
trolled Ward Leonard drive providing a high 
accuracy performance over a wide range of 
speed. 

Details of the equipment, operation and 
performance, are available in a new list 
(NV.400) published by Lancashire Dynamo 
Nevelin Ltd (a member of the Lancashire 
Dynamo Group), Oxted, Surrey. 
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Plastics Tube Monitor.—An instrument to 
measure and monitor electronically the wall 
thickness and concentricity of plastics tube, as 
it is extruded, is now available. This is 
announced by Haynes & Haynes Ltd., 
designers of electronic measuring and monitor- 
ing equipment, of 32 Old Church Street, 
London, S.W.3, England. 

The instrument, known as the Haynes 
Monitor, consists of a Detector Head, through 
which the tube passes, and a Control Cabinet, 
which receives the information supplied by the 
Detector Head. On the Control Cabinet is a 
meter which shows the thickness of the tube 
being monitored. This meter has adjustable 
high/low controls which can be pre-set to upper 
and lower tolerance limits. Any depatture 
outside those limits actuates an alarm. The 
Detector Head is mounted between the cooling 
bath and the haul-off unit. Since no access to 
the inside of the tube is required, the Head can 
be easily attached to the tube at any time after 
extrusion has commenced. 

The concentricity of the tube bore is checked 
by scanning the circumference of the tube with 
the Head. A production record may be 
charted on the paper reel of an ordinary 
recorder. 

The maker’s claims for this instrument have 
been verified by extended tests. A prototype 
instrument has been working satisfactorily for 
more than a year on extrusion machines at the 
Birmingham factory of Mange Plastics, a 
subsidiary of Tube Investments Ltd. 

It is now established that the operator can 
reduce extruder setting-up time; can work to 
closer limits; is aware immediately of any 
faults inside the tube—such as pulsation 
ripples, scars, blockages and weak spots; and 
finally, can produce a guaranteed run of tube to 
any length required. 

It has also been found that the quantity of 
scrap tube for reprocessing is reduced and that 
it is possible to operate the extruder at, or near 
to, its optimum speed. 

Detector Heads are being produced for all 
standard sizes of tube, and each Head is inter- 
changeable between Control Cabinets. First 
production model was installed recently in the 
plastics plant of Stewarts & Lloyds Ltd. 

Development of the instrument was under- 
taken jointly by Haynes & Haynes Ltd., who 
market the Monitor, and West Instrument Ltd., 
who produce it. 

Because the Monitor may be arranged to 
control haul-off speed and, thereby, wall 


thickness, the installation of a Monitor is an 
important step towards the automation of an 
extrusion line. 


The new plastic foam 
cutting press, the lar- 
gest ever built for 
operation in Great Brit- 
ain, which has recently 
been installed by Aero- 
preen Products Ltd., 
High Wycombe. With 
only two machine min- 
ders, it can punch out 
600 car seats per hour. 
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Plastic tube monitor showing detector head 


and meter which can be pre-set to upper and 
lower tolerance limits. 


Nylon Sifting Cloth.—Henry Simson Ltd., 
of Cheadle Heath, Stockport, the exclusive 
world distributors of “* St. Martins’? Nylon 
Sifting Cloth woven by Courtaulds Ltd., have 
now issued a “ Technical Data’ booklet 
covering the whole range of available weaves 
in the two qualities manufactured. Standard 
quality, the original multifilament type with a 
twist weave and heavy quality, a more recent 
monofilament type in plain or basket weave. 
Aperture sizes available are from 0.0624 in. 
down to 0.0024 in. (61 microns)—the latter 
size is now being widely used for the filtration 
of polymer dispersions. For potential users of 
this sifting cloth who may be unaware of the 
best conditions of employing and fixing, the 
booklet contains adequate information on 
storage and fitting. Since the cloth should 
always be fitted tightly and maintained in this 
condition tension clamps and staple guns can 
be supplied. A suitable adhesive for fitting 
nylon on to metal frames is also available. 


Literature 





Unpublished Reports.—Enquiries regarding 
the following reports should be sent to the 
Department of Scientific and Industrial 
Research, Lending Library Unit, 20 Chester 
Terrace, Regents Park, London, N.W.1. 

Investigation of the Vacuum-forming Process 
for Plastics Fabrication (U). (PB 121954.) 
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Report details work accomplished to compare 
technical operational data for efficient vacuum- 
forming of various thermoplastic materials. 
Tables and graphs are included showing the 
vacuum-forming properties of various materials 
and the conditions required for their most 
effective employment. 

Effect of Thickness on Strength of Epoxy and 
Phenolic Laminates Reinforced with Glass 
Fabric. (PB 131044.) Results of tensile and 
compressive tests on laminates made with three 
types of resin and two types of reinforcement 
in thicknesses ranging from 1/100 in. to } in. 
showed that the stress at failure decreased 
with decreasing thickness. The magnitude of 
the decrease varies with the material. 

Research on Elevated Temperature Resistant 
Inorganic Polymer Structural Adhesives. 
(PB 121908.) It is necessary to develop a 
structural adhesive that can satisfactorily with- 
stand temperatures up to 1,000° F. An in- 
organic adhesive stable at 800° F., with a room 
temperature shear strength of 285 Ib./sq. in. 
has been obtained from the ammeline- 
phosphorus pentoxide reaction product. 

Detailed Structure of Copolymers from 
Dielectric Measurements. (PB 124190.) The 
technique discussed in this paper considers the 
number of chain segments that are disturbed 
by the rotation of a single segment. This is 
accomplished by determining the effective 
dipole-moment per polar group for each type 
of dipole in a polar copolymer as a function of 
copolymer composition. 

Oxidative Degradation of Polyethylene. (PB 
121682.) The degradation of polyethylene has 
been studied in molecular oxygen between 
150°-250° C. in ozone enriched O, between 20° 
and 109° C. and in fuming HNO, between 25° 
and 83° C. The solid, liquid, and vapour 
products have been analyzed by means of their 
infra-red spectra. The kinetics of the oxidation 
were determined by measurements of oxygen 
absorption at both constant pressure and 
constant volume and by the spectroscopic 
increase in carbonyl-band absorption. The 
Elovich equation for chemisorption was applied 
successfully to the kinetic data. 


Exhibitions 





Domestic Equipment Trades Fair.—The first 
exhibition of domestic equipment opens at 
Olympia on September 2. 

O.C.C.A. Exhibition.—The London Section 
Exhibition Committee has announced that the 
preliminary arrangements for the Eleventh 
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Technical Exhibition, 
completed. 

The venue will once again be the New Hall 
of the Royal Horticultural Society at Greycoat 
and Elverton Streets, London, S.W.1. The 
Exhibition will take place on March 17, 18 and 
19, 1959, the hours of opening on the first day 
being 3 p.m. to 7.30 p.m., the opening ceremony 
taking place at 3 p.m. On the second and third 
days the opening hours will be from 10 a.m. 
to 7.30 p.m. There will be an Exhibition 
Luncheon at the Criterion Restaurant, Picca- 
dilly, London, W.1, on the first day. 

MacroPlastic.—In a conference of the 
Advisory Committee of the International 
Plastics Exhibition ‘“* macroPlastic’’ it was 
decided to organize the next plastics exhibition 
from October 12 till 19, 1960, again in the 
RAI-halls at Amsterdam. 

It is intended to organize an international 
plastics congress together with the exhibition. 

The 7th Canadian National Packaging 
Exposition, sponsored by Packaging Associ- 
ation of Canada, will be held at Automotive 
Building Exhibition Grounds, Toronto, 
Ontario, from November 4-6. 


1959, have now been 


Company News 





Aeropreen Products Ltd. are to install, in 
their new 61,000 sq. ft. factory in High 
Wycombe, the largest plastic foaming plant to 
be used in Great Britain. 

The new plant, which will be able to produce 
up to three tons of Aeropreen foam plastic an 
hour, has been designed to the company’s own 
specifications. It will be used particularly to 
increase output of polyester and polyether 
urethane types of Aeropreen. 

Durham Raw Materials Ltd., 1-4 Great 
Tower Street, London, E.C.3, announce some 
interesting new products which have recently 
been introduced by the Becco Chemical 
Division of Food Machinery & Chemical 
Corporation whom they represent in the 
United Kingdom. These new chemicals are 
being produced on a development scale and 
are all of the epoxide class. The range includes: 
Octylene Oxide, Dodecene Oxide, C16-C18 
Olefin Oxide, Dipentene Monoxide, Alpha- 
Pinene Oxide, Dicyclopentadiene Dioxide and 
Limonene Dioxide. 

Dow Chemical International Ltd., an export 
subsidiary of The Dow Chemical Co., have 
opened a new sales office in Osaka, Japan. 

Kelvin & Hughes (Industrial) Ltd. have 
moved their administrative offices from 2 Cax- 
ton Street Westminster, London, S.W.1, to 


Large sintering oven 

recently installed by 

Permali Ltd. for use 
with p.t.f.e. 
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their new building at Empire Way, Wembley 
Middlesex, telephone number Wembley 8888 

Jennings Engineering (Great Britain) Ltd.— 
A company has recently been formed in the 
United Kingdom under the title of Jennings 
Engineering (Great Britain) Ltd. for the 
purpose of manufacture and sale of a range of 
extruders for p.t.f.e. The shares in this com- 
pany are held as to 75% by Jennings Machine 
Corporation of Philadelphia, U.S.A. and 25% 
by Stratton Chemicals Ltd., of London. 

A manufacturing licence arrangement has 
been entered into between Jennings Engineering 
(Great Britain) Ltd. and Havelock Engineering 
Co., Ltd., of Harlow, whereby Havelock 
Engineering are carrying out actual manu- 
facture and technical service of these machines 
on behalf of Jennings Engineering (Great 
Britain) Ltd., who are handling sales. 

All enquiries regarding these machines 
should be addressed to Jennings Engineering 
(Great Britain) Ltd., 17 Stratton Street, 
London, W.1. 

Auto-Vac Co., manufacturers of machinery 
for forming sheet plastic, has been acquired 
by National Tool Co., of Cleveland Ohio. 
The announcement was made this week by 
Arthur T. West, president of the Cleveland 
cutting tool firm, and E. Bowman Stratton, Jr., 
former owner of Auto-Vac. 

The acquisition of Auto-Vac is an important 
first step in National Tool’s new diversification 
programme, and marks the entry of a well- 
known manufacturer of precision machine 
tools into the plastics field. Auto-Vac will 
continue to operate in Bridgeport, Connecticut, 
as an independent division of National Tool, 
under the direction of Mr. Stratton, who has 
been elected a Vice-President of the new parent 
organization. 

Omni (London) Ltd., 35 Dover Street, 
London, W.1, distributors of the glass rovings 
manufactured by the Pittsburgh Plate Glass 
Co. of Pittsburgh, Pennsylvania, wish to state 
that their recent reference to a reduction in the 
price of these rovings referred to the United 
Kingdom only. 

This reduction will bring Pittsburgh Plate 
Glass Roving prices in line with those quoted 
on competitive U.S. roving brands. 

B.I.P. Chemicals Ltd—A Coating Resins 
Development Department has now been 
formed at B.I.P. Chemicals Ltd. under Mr. 
C. H. Morris. The department will be respon- 
sible for dealing with day to day development 
matters and technical service problems on 
surface coating resins. 

Commercial ‘Plastics Ltd.—For the year 
ended March 31, 1958, Commercial Plastics 
Ltd. reported a net profit for the Group 
before taxation, of £554,186 compared to 
£312,062 for 1957. A final dividend of 274% 
making a total for the year of 424% was 
declared. 

Airmec Ltd. have concluded an agreement 
with Apparacchi Scientifici Federici of Milan 
for the exclusive rights to market their ultra- 
sonic drilling and medical equipment in the 
U.K. 

Maxam Air Equipment Ltd. have moved 
from 4 Broad Street Place, London, E.C.4, to 
new offices at 44 Brook Street, London, W.1. 


Personalities 





Mr. G. Dring retired from the Board of 
Bakelite Ltd. on June 30, 1958. He will 
continue in the employment of the Company 
in a non-executive capacity as _ technical 
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Mr. B. C. Betts. 


consultant in regard to research, patents, trade 
marks and other matters and will continue to 
represent the Company in various technical 
and scientific activities both at home and 
abroad. 

Mr. Dring has held many official positions 
in scientific and technical societies connected 
with the plastics industry and is Chairman of 
the Plastics Industry Standards Committee of 
the British Standards Institution, a Vice- 
President of the Plastics Institute, a Liveryman 
of the Worshipful Company of Horners and a 
Freeman of the City of London. 

Mr. Dring’s connection with the plastics 
industry goes back to 1921 when he was 
appointed research chemist to the Damard 
Lacquer Co. Following the amalgamation of 
the Damard Lacquer Co. and Mouldensite Ltd. 
in 1927 and the formation of Bakelite Ltd., he 
was appointed Works Manager at Darley Dale 
and when the new factory was opened at 
Tyseley in 1932 he moved to Birmingham in 
charge of the Development Department. He 
has been a Director of the Company since 
1942. 

Mr. J. C. Driver.—West Instrument Ltd., 
announce the appointment of Mr. J. C. Driver 
as Chief Inspector. Mr. Driver was previously 
a production engineer at Mullards, where he 
was responsible for radio valve production. 

Mr. A. Ross has been appointed Works 
Manager of Arlington Plastics Development 
Ltd. Mr. Ross has been working with Arling- 
ton since 1946, and before his recent appoint- 
ment was Production Manager. 

Mr. B. C. Betts has been appointed Market- 
ing & Sales Promotion Manager of Rubber 
Improvement Ltd. Mr. Betts, who was 


previously with the Bulk Products Division of 
Thomas Hedley & Co., Ltd., will be respon- 





Mr. G. Dring 
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sible for R.I.L.’s Industrial, Trade and Con- 
sumer Advertising. 

Mr. J. A. Reavell.—This year the 86-year- 
old Mr. J. Arthur Reavell, M.I.Mech.E., 
M.I.Chem.E., F.Inst.F., F.I.M., celebrates his 
fiftieth year of the Chairmanship of the 
company he founded, with a secretary and an 
engineer, in 1908, The Kestner Evaporator & 
Engineering Co., Ltd. 

Mr. F. Gordon Kay has been elected to the 
Board of Directors of Acheson Colloids Ltd. 
Formerly Sales Manager of that Company, 
he was promoted in 1957 to the position of 
Manager, Sales Relations of Acheson Dis- 
persed Pigments Co. and Acheson Colloiden 
N.V. of Holland. 

Mr. T. J. R. Smith has been appointed to 
the position of Sales Manager of Hellermann 
Ltd. 

Mr. L. Dobson has been appointed Engineer- 
ing Director of the Plastics Division of I.C.I. 
as from July 1, 1958. Mr. Dobson joined the 
Engineering Department of the Alkali Division 
of I.C.I. and in 1941 he was engaged in the 
construction of the polythene plant at Winning- 
ton, subsequently becoming its first main- 
tenance engineer. He became Alkali Division 
Polythene Director in 1956, and remained in 
that post until the beginning of 1958, when he 
joined the Plastics Division as Engineering 
Director Designate. 

Mr. H. Verity Smith has relinquished his 
appointment as Technical Manager, Plastics 
Division, Pure Chemicals Ltd., in order to 
devote himself to practice as a consultant in 
the vinyl plastics field. Mr. Smith will operate 
from “* Park House,’ The Strand, Ashton-in- 
Makerfield, Lancs. Telephone: Ashton-in- 
Makerfield 7519. 

Mr. E. W. Mynn, formerly General Sales 


Air Marshal Sir Geoffrey 
Tuttle, Deputy Chief of 
the Air Staff, during a 
visit to the Microcell 
Group’s factories at 
Camberley and Black- 
water, Surrey, is seen 
in this photograph dis- 
cussing glass fibre roc- 
ket launchers. On the 
left of the picture is 
Brigadier J. A. Barlow, 
a Microcell director, 
who is a_ well-known 
figure at Bisley. 


Mr. A. Ross. 
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Mr. T. J. R. Smith. 


Manager, has been appointed Sales Director, 
and Mr. L. W. Johnson, who was the Works 
Manager, has been appointed Works Director, 
of the Halex Division of the British Xylonite 
Co., Ltd. 

Dr. Francis Aylward, Head of the Depart- 
ment of Chemistry and Food Technology at 
the Borough Polytechnic, has been awarded 
the Degree of Doctor of Science by the 
University of Liverpool. 

Dr. W. F. Watson has been appointed 
director of research by the Research Associa- 
tion of British Rubber Manufacturers in 
succession to Dr. J. R. Scott, who has been 
with the Association for 35 years, holding the 
post of director since 1940. Dr. Watson, who 
was a Ph.D. at 22 and a D.Sc. at 26, will be 
one of the youngest directors of research at 
the present time. 

Plastics Institute Council, 1958-59.—The 
following have been elected Officers and new 
Ordinary Members of Council: 

President: J. C. Swallow; Chairman of 
Council: J. V. Crossley; Honorary Treasurer: 
A. W. Sherwood; Hon. General Secretary: 
J. Taylor; New Ordinary Members of Council: 
C. L. Child, J. M. Clarke, R. L. Douglas, 
C. W. Welch. 

Prize Papers.—The Council of the Plastics 
Institute have made the following awards. 

Silver Medal to P. L. Clegg, for his paper on 
“The Flow Properties of Polyethylene and 
their Effect on Fabrication.”” Bronze Medal to 
R. G. Pye for his paper on “‘ Steels for Injection 
Moulds.” 

Mr. H. P. Bridge.—Following his recent 
illness, Mr. Herbert P. Bridge has decided, on 
medical advice, to retire from executive duties 
in the National Plastics Ltd. Group. He will 
remain on the Board of the Company. 

Mr. J. H. Collins, B.Sc., F.R.I.C., Consulting 
Chemist and Plastics Technologist, has come 
to an arrangement with Messrs. Priestley 
Studios Ltd., Gloucester, Exhibition Con- 
tractors and Screen Printers, to move his 
business address to their Kingsholm Works. 

He now has facilities to carry out consulting 
and development work on plastics materials 
from earliest design stages to prototype 
production, especially in the fields of thermo- 
plastics, foams and reinforced low pressure 
resins. 

Correspondence should be addressed to him 
c/o Priestley Studios Ltd., Kingsholm Works, 
Gloucester (Tel.: Gloucester 20206). 

Mr. R. T. Hayes has been appointed a 
director of United Coke and Chemicals Co., 
Ltd., a subsidiary of The United Steel Com- 
panies, Ltd. Mr. Hayes, who joined the United 
Steel group in 1946, is commercial manager of 
United Coke and Chemicals, and of United 
Steel’s Ore Mining Branch and the Santon 
Mining Co., Ltd. 















New Temperature Recorder.—Ether Ltd. 
have now added to their range of instruments 
a new and versatile Temperature Recorder 
which records any number of independent 
temperature points from one to six and has 
many refinements. 


This Recorder incorporates a conventional 
galvanometer, a chart and chart-drive mechan- 
ism, recording mechanism, automatic ribbon- 
mechanism and an automatic station selector 
and indicator. 


The recording chart has a calibrated width 
of 6 ins. At a speed of 1 in. per hour, it runs 
continuously for 30 days and it will also run 
at speeds of } in. or 2 in. per hour, if desired. 
The chart is fed over frontal nylon drive wheels 
powered by a synchronous electric motor of 
220/250 volts which also drives the recording 
mechanism. Easy loading is ensured by the 
presence of a hinged-front top-plate which pulls 
down and gives access to the chart roll. 


A lightweight ‘“chopper-bar,” with 
calibrated scale attached, is fitted above a 
knife-edged galvanometer-pointer. Through 
the action of a timing cam and gear-train, the 
“‘chopper-bar”’ strikes the pointer at given 
intervals and imprints a small, coloured dot 
through the ribbon on to the recording-chart. 
The knife-edged pointer is attached to the 
galvanometer coil by means of a flexible 
metallic strip which reduces the disturbance 
and load to the precision-ground pivots at the 
impact of the “* chopper-bar.”’ 


The galvanometer is fitted with an Alcomax 
II magnet, a high-resistance coil, precision- 
ground hardened pivots and spring-loaded 
polished sapphire jewels. 
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Ether temperature recorder. 
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Automation Equipment 


A completely new scanner-commutator with 
high-grade nickel-silver contacts is another 
interesting feature. This commutator has been 
tested under severe conditions and shows no 
variation in contact-resistance after 5,000,000 
revolutions. 

The light-alloy chassis, upon which the 
Recorder assembly and galvanometer are 
mounted, is hinged and can be swung out from 
the main case. 

Ether Ltd., Tyburn Road, Erdington, Birming- 
ham, 24. 


Differential Pressure Switch.—The unique 
feature of this unit is that it incorporates two 
diaphragms, giving greater response to infinite 
changes in differential pressure. A further 
advantage is that the switch, by virtue of its 
construction, can be made to withstand very 
high static pressures, and will respond 
repeatedly to very low differential pressure 
change when the high static load has been 
relieved. 

In actual fact, by the installation of a solid 
piston between the diaphragms, in place of the 
existing pressure plate assembly, the unit can 
be made to withstand pressures of up to 
1,000 p.s.i. static, and can be designed to 
operate on differential pressures in this range. 

A further point is with regard to the rocker 
arm assembly. This assembly consists of two 
rockers, each independently adjustable This 
enables the operator to zero the mechanism to 
any set point within the range of the pressure 
switch on which he wishes to control or 
indicate the difference in pressure change In 
the event, therefore, of any minute difference in 
pressure in either pressure chamber, from the 
set point, the switching mechanism will trip. 

Black Automatic Controls Ltd., Leafield, 
Corsham, Wiltshire. 


Double-Diaphragm Level Indicator.—Blaw 
Knox Ltd. announces the successful develop- 
ment of a new level indicator for control of 
liquids, powders, granular and flaked materials. 

The Double-Diaphragm Level Indicator is 
specially designed to be unaffected by build-up 
of air pressure or dense dust within a silo and 
to provide reliable and economical level control 
where pneumatic conveying systems are 
employed. 

The unit comprises two diaphragms arranged 
vertically, one above the other, and coupled by 
a spring-loaded ‘‘ even ’’ beam which is con- 
nected to micro switches. Two micro switches 
are supplied as standard and they can be 
arranged for the automatic control of material 
flow into the silo or, alternatively, to actuate 
warning systems. 

As material within the silo rises and covers 
the lower diaphragm, its weight deflects the 
diaphragm which rocks the beam and trips 
one or more micro switches. Conversely, as 
material level falls and weight is removed from 
the lower diaphragm and the spring-loaded 
beam resumes its original position. 

Blaw Knox Ltd., 94 Brompton Road, London, 
S.W.3. 


Purgerator Meters.—Fischer & Porter Ltd., 
announce the addition to their flowmeter 
range of Models 1115 and 1120 Purgerator 
Meters. 
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Blaw Knox level indicator. 


Although completely new in the United 
Kingdom, the F. & P. Purgerator is widely 
used in the U.S.A. where it has been produced 
for some considerable time by Fischer & 
Porter Co., Hatboro, Pennsylvania, U.S.A. 

The new Purgerator is an inexpensive 
reduced accuracy indicating variable area 
flowmeter produced primarily for controlling 
the flow of gases and liquids at a constant rate 
for bubbler service applications and purging 
operations, as with corrosive service mano- 
meters. Additionally, it is used in conjunction 
with the F. & P. constant differential pressure 
regulator for measuring liquid level in an 
open tank. 

The meter body, which measures approxi- 
mately 5 in. by 14 in., is manufactured from 
black, phenolic material and is available with 
or without an integral 18/8/3 stainless steel 
needle valve. The metering tube is of boro- 
silicate glass, and may be scaled in any desired 
units of flow for 10 to 1 ranges, from 
0.08-0.8 cc./min. air. 

Fischer & Porter Ltd., Salterbeck Trading 
Estate, Workington, Cumberland. 


The F. & P. 
Purgerator 
flowmeter. 
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foams that offer the packaging industry 


a range of extremely versatile packaging materials. 


to a variety of packaging applications. 


Ask for details of Daltolac SF and 


Suprasec SF for flexible foams such as carboys. Both flexible and rigid foams provide 
and Daltolacs 21 & 22 and 


aes excellent insulation against mechanical and thermal shock. 
Suprasec D for rigid foams. 


IMPERIAL CHEMICAL INDUSTRIES LIMITED LONDON SW1 ENGLAND 
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and P 0 LYESTE RS by can These new products give flexible and rigid 


FLEXIBLE FOAMS are pre-formed in mattresses that are readily convertible 


RIGID FOAMS can be easily formed, in situ, as protective casings for containers 


Enquiries should be addressed to: I.C.I. Sales Development Department (Polyisocyanates), Ship Canal House, King Street, Manchester 2 
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The Synthesis of Cis Rubber 


Both Russia and America have within the last year reported the synthesis of the 


natural rubber molecule. In the following pages we publish an evaluation of these 


synthesized polymers with comparison of properties. 


VER since it was established that the 

parent substance of rubber was isoprene 
it has been the aim of chemists to produce 
natural rubber by synthesis. Today nearly a 
century later this has been done and in the 
following paragraphs we review this develop- 
ment which has been reported from both 
Russia and the U.S.A. 

Before going into these developments let 
us take a quick glance at the structure of 
natural rubber. This Hevea rubber has been 
more or less established to have a predominant 
(over 90%) cis 1-4 polyisoprene structure 
linked head-to-tail. The remainder being 
trans 1, 4 units. On stretching it gives a 
crystalline X-ray pattern as compared to the 
amorphous pattern which shows in_ its 
unstretched state. This then is the type of 
polymer that has to be synthesized. 

Isoprene itself is not difficult to manufacture 
and it was Tilden in 1884 who produced it by 
pyrolysis of turpentine. He was also one of 
the first to observe its polymerization. The 
possibility of a synthetic natural rubber has 
therefore been an alluring goal for many years. 
What then has been the delay in its production? 
First of all isoprene has four isomers which, 
because of the asymmetry of the molecule can 
link up in the head-to-head and head-to-tail 
arrangement. Thus we have eight possible 
ways for the polymer to appear instead of the 
predominantly cis 1-4 structure required. 
There appears now to have been two keys to 
the successful solution of the problem, the 
first is the catalyst and the second the excep- 
tional purity of the monomer required. There 
is little published data on the second of these 
and the method of purifying remains a secret. 
However, more information on the catalyst 
system has been given both for the American 
and Russian materials. 


American Developments 

In 1955 three companies, Goodrich-Gulf and 
Firestone and Goodyear, announced the 
successful polymerization of cis polyisoprene, 
and the pilot plant production of this material. 
Today evaluation of its properties has been 
completed and full scale testing is being under- 
taken and has already been the subject of one 
report (1). This report deals only with the 
Firestone Coral rubber although it is expected 
that Goodyear Natsyn rubber and Goodrich- 
Gulf Ameripol SN will report similar results. 

Two catalyst systems have been adopted 
and found to give almost identical results. 
The first, used by Firestone, uses a lithium 
catalyst described originally as a 35% dis- 
yersion in petroleum jelly either as a metal 
dispersion or as an alkyl lithium compound. 
About 0.1 °% of this catalyst causes the reaction 
‘0 go at 30° C. to 40° C. It is by no means 
sertain, however, what lithium system is used 
oday and modifications to the original 


published work are indicated by the patent 
literature. 

The second catalyst system adopted is a 
Ziegler type system and both Goodyear and 
Goodrich appear to favour this although all 
companies concerned are investigating both 
systems assiduously and the ultimate choice 
may rest on economics as much as on per- 
formance. 

The Ziegler systems are based on a mixture 
of aluminium alkyl and titanium tetrachloride. 
A typical system suggested (2) being one part 
of aluminium triisobutyl, one part of titanium 
tetrachloride, 100 parts of isoprene and 500 
parts of solvent; the reaction going at tem- 
peratures up to 70° C. 

The results obtained using the two catalyst 
systems are very similar Firestone with lithium 
claim a 95% cis 1, 4 polyisoprene, Goodrich 
say that Ameripol SN contains less than 2% 
trans 1, 4 polymer and probably less than 10% 





Dr. F. W. Stavely, director, chemical and 

physical research laboratories for The Firestone 

Tire & Rubber Company, who was responsible 

for the research programme which resulted in 
the development of Coral rubber. 


distributed trans 1, 4 units, whilst Goodrich 
modestly claim over 92% cis 1, 4 polyisoprene 
but add the rider that infrared calibrations, 
which are the basis of their computation are 
as yet not fully acceptable to all spectro- 
scopists. It must be remembered, however, 


PROPERTIES OF CORAL AND NATURAL RUBBER AT ROOM TEMPERATURE 



































Unaged Aged 70 hrs. at 212° F. 
Coral Natural Coral Natural 
PHYSICAL PROPERTIES— 
Tensile, PSI ‘ite 3,300 3,390 1,300 1,150 
Ultimate Elongation, % ... ‘si 560 560 245 260 
Stress at 300% elongation, PSI... 1,500 1,500 _— _ 
Hardness, Shore A 59 58 59 56 
Tensile Loss, % ... — — 60.6 66.6 
ABRASION INDEX 244 199 198 200 
COMPRESSION SET, 24 HRS.%— 
10-Second Reading ie 11.4 13.8 11.9 12.9 
30-Minute Reading 6.2 6.9 6.3 5.8 
RESILIENCE, OSCILLOGRAPH, YERZLEY— 
Resilience, % am sia das ah 69 70 66 66 
Static Modulus, at 20% Deformation PSI 1,000 850 950 850 
Load at 20% Deformation, PSI... 180 160 160 160 
Frequency, cycles per second ... 44 4.2 45 4.1 
Effective Modulus, PSI ; a pe poe pe 1,575 1,320 1,530 1,270 
Kinetic Energy in Elastomeric Spring in inch—pounds per 
cubic inch oe ‘as ae ee ia por 63 51.2 50 49.6 
Energy to Produce 20% Deformation, inch pounds/cubic 
inch 18 16 16 16 
Set, Inches 0.007 0.005 0.001 0.006 
CHEMICAL RESISTANCE OF CORAL AND NATURAL RUBBER 
(IN FLUID Ill*, 48 HRS. AT 75° F.) 
Unaged Aged 70 Hrs. at 212° F. 
Coral Natural Coral Natural 
% Vol. Swell 197.3 213.3 165.3 178.6 
Tensile, PSI ... 330 490 110 100 
% Ultimate Elongation 110 140 50 45 
% Tensile Loss 90.0 85.6 915 91.3 

















*70/30 by volume, iso-octane/toluene. 
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LOW TEMPERATURE TESTS OF CORAL AND NATURAL RUBBER 
(° F.) 





Unaged Aged 70 Hrs. at 212° F. 





Coral Natural Coral Natural 





Brittle Point 


Gehman Relative Torsional Modulus— 
oe 
TS 
TIO... 
TI00 


—70.6 —56.2 —67 

















PROPERTIES OF CORAL AND NATURAL RUBBER 
AFTER LONG-TERM CONDITIONING 





Unaged Aged 70 Hrs. at 212° F. 





Coral Natural Coral Natural 





GEHMAN RELATIVE MODULUS— 
—30°F. I day 
—30°F. 7 days 
—30° F. 28 days* 


—65°F. I day 
—65°F. 7 days 
—65° F. 28 days 


1.2 1.5 2.3 2.5 
1.6 18 2.2 3.0 
1.6 44 2.4 2.5 


14.8 8.3 33.9 22.4 
22.3 Hl 55.3 35.2 
37.7 20.5 164.7 48.2 

















* Cold box failed at beginning of 28th day and temperature rose to — 20° F. for 6 hours. Temperature was returned 


to —30° F. and held for 4 hours. Tests were then run. 


that monomer purity may account for a certain 
discrepancy in these figures. Basically then the 
polymer formed has the same structure and 
it is only in its physical performance that a 
difference can be seen. Generally the polyiso- 
prene performs about as well as natural rubber 
but Goodyear has reported that the Ziegler 
catalyzed materials are easier to crystallize with 
resulting better hot tensile strength. On the 
other hand the lithium catalyzed rubber has a 
higher molecular weight than either natural 
or Ziegler types and gives good resilience. 


Russian Developments 

First news of the Russian synthesis of 
natural rubber appeared in 1957 and resulted 
from the work of the personnel of the Lebedev 
All Union Synthetic Rubber Research Institute 
under the leadership of A. A. Korotkov. This 
team produced a rubber, known as SKI, 
which on analysis proved to have a 90-95% 
1, 4 structure of which the greater majority 
were in the cis form and linked in the “* head-to- 
tail’? position. Further investigation revealed 
that its molecular weight distribution was 
similar to natural rubber and on X-ray 
analysis it was found that the SKI had a 
capacity for crystallization on stretching. This 
crystallization is reported as occurring at a 
greater elongation than for natural rubber 
which confirms the Firestone report showing 
an elongation of approximately twice that of 
natural rubber to obtain a similar X-ray 
pattern. 

So far the only catalyst mentioned in any 
Russian literature has been a Ziegler type, 
triethyl aluminium and titanium tetrachloride. 
A report (3) by J. I. Boldyreva et al describes 
the production of the catalyst by the Grosse 
method from aluminium and ethyl bromide 
and further reports on the polymerization 
process. It is interesting to note that over a 
number of tests carried out it was found that 
the process is highly sensitive to oxygen, 
moisture and a number of other impurities 
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which could be in the solvent or in the monc 
mer. No mention is, however, given to th 
methods adopted for purification. 


Physical Properties 
At the time of writing the only available 
figures on the American rubbers are those 
contained in the report (1) on Firestone Corai 


rubber but the similarity of the structures of 


the other materials suggests that they will 
provide comparable figures. The rubber under 
test was compounded to the following mix and 
cured for 60 minutes at 280° F 
Polymer .. ais «s 10 
Zinc Oxide... rr os 6 
Stearicacid .. es i 
Sulphur ts ae te 3 
Captax .. < és a 0.5 
Santoflex BX .. nn i 1 
Carbon Black .. ae os 30 
The results obtained and a comparison between 
the Coral and natural rubber are given on this 
and the preceding page. 

Rather more information has been published 
by the Russians and attention has been drawn 
(4) to the possibility of varying the properties 
of SKI vulcanizates by the choice of vul- 
canization groups. 

As a result of filling with channel black the 
tensile strength of SKI is increased at normal 
temperatures and particularly so at elevated 
temperatures. A recommended optimum 


loading is 30 pts. by weight of channel black 
to 100 pts. of polymer increasing by 50 pts. 
by weight of carbon black for temperatures 


COMPARATIVE DATA ON PROPERTIES OF SKI AND NATURAL RUBBER 





Properties 


Temp. of 
Testing 
*e. 


Natural Rubber 





Unfilled Carbon Unfilled 
Mix Black Mix* Mix 


Carbon 
Black Mix* 





Strength— 
Modulus, kg./sq. cm., 300% elongation 
500% elongation ... . oe 6 
Tensile strength, kg./sq. cm. 
Relative elongation, % 
Set, % 
Tensile ewrength, kg. jens cm. 
Relative elongation, % 
Tensile strength, kg./sq. cm. 
Relative elongation, %, 
Tear resistance, kg./cm. 
Dynamic elastic properties— 
Rebound elasticity with KS pendulumt, % ... 


Schob rebound elasticity, % 
Dynamic elastic modulus, kg./sq. cm. 
“Modulus of friction” 


10* dyn 
sq. cm.... 


(Damping factor)t 


Heat build-up in repeated compression, °C— 
Constant deformation (40%) 
Constant load (177 kg.) . 

Heat build-up in repeated amen flexingt, °C. 


Strength after ageing at 100°, 48 h.— 
Tensile strength, kg./sq. cm. 
Relative elongation, % ... 
Strength after ageing at 100°, 72 “« — 
Tensile strength, kg. /sq. cm. 
Relative elongation, % A 
Co-efficient of freezing resistance at t 100% stress 





8-12 25-30 33 
11-24 35-50 107 
230-320 300-380 325-400 
1,100-1,300 950-1 ,050 750-850 
10-16 38-44 30-38 
120-180 180-220 220 
1,000-1,200 | 1,000-1,100 900 
_ 110-150 180 
_ 900-1 ,000 950 
_— 75-85 130-150 


85 69 58 
89 74 61 
50-55 50 
58-64 
23 52 
21 43 

















* Mix contains 30 pts. by weight channel black to 100 pts. by weight of rubber. 
+ Data from E. V. Kuv’shinskit and E. A. Sidorovich (VNIISK). 


} The denominator gives the strain in %. 


§ Duration for this test-piece 180 min. for the remainder 360 min. 


STRESS 


kg/sq.cm. 


le. TENSILE STRENGTH 


RELATIVE ELONGATION 
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(Left) Stress/strain curves for 
unfilled SKI and_ natural 
rubber vulcanizates. 


vulcanizates of SKI a consider- 
ably lower modulus is observed. 





300 500 700 900 1 
RELATIVE ELONGATION ‘%e 
around 212° F. It is also shown that the resis- 
tance to ageing of SKI vulcanizates changes in 
comparison to natural rubber as a function of 
the channel black loading. 

Unvulcanized stock is reported (5) as having 
less strength and tackiness than that of natural 
rubber and for working, the same report 
states that unfilled SKI mixes are not satis- 
factory for calendering or extrusion but by 
the addition of channel black and special 
softeners and plasticizers, good working 
properties can be obtained. 

In comparing SKI with natural rubber it is 
shown that for a higher relative elongation of 


In some other properties SKI is 


300 inferior to natural rubber as for 
example in tear resistance and 
in the retention of its strength at 


elevated temperatures. In this latter property 
the addition of carbon black to the mix 
brings two more into line, increasing the 
stability of SKI and deteriorating that of 
natural rubber. 


Future Production 
So far only one announcement has been 
made on future production plans. Goodyear, 
in their House journal for the Spring of 1958, 
say that pilot plant production with a tonnage 
capacity is now being operated on a plant 
costing $750,000. This company expects soon 
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Resistance to thermo-oxidative ageing of vulcanizates of SKI and natural rubber. 
1. Normal conditions. 
2. After ageing at 100° for 72 hours. 
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The X-ray patterns of natural rubber (Top) and 
of the new Firestone synthetic rubber (Bottom) 
are shown to be almost identical in the above 
pictures. Although the new synthetic rubber 
sample was stretched about twice as much as 
the natural rubber sample to obtain the above 
pattern the similarity is striking. 


to undertake the engineering of a full scale 
plant with an annual capacity of 25,000 to 
30,000 tons. One hold up at the moment is 
the availability of isoprene which is only 
obtainable from one commercial producer in 
the U.S.A. The strategic importance of the 
new material and the expected shortage of 
natural rubber in the U.S.A. in 1960 will no 
doubt expedite plans, already in hand, for 
further production capacity both of the 
monomer and of the polymer. 

Russia has not announced any definite plans 
for production of SKI but Mr. Khruschev, in 
his report on May 6, 1958, said that the output 
of U.S.S.R. synthetic rubber will be increased 
by more than 24 times by 1965 and it can 
safely be assumed that an SKI plant is included 
in this forward plan. 
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Ultrasonic Degradation of High Polymers 


By N. H. LANGTON* M.Sc., Ph.D., A.M.Brit.I.R.E., A.Inst.P., and P, VAUGHAN? A.P.1. 


HIS article is a survey of the experimental 

and theoretical investigations which have 
been carried out during the last 10 years or so, 
by many investigators, upon the effects of 
ultrasonic vibrations on the structure of high 
polymer molecules. 


The frequency range of the human ear to 
sound waves extends from about 20 c/s., below 
which the vibration ceases to be a continuous 
note and becomes a series of discrete noises, 
to about 15,000 c/s. This upper limit varies 
from person to person, and depends upon the 
observer’s age. Ultrasonic vibrations are 
acoustic frequencies which are above the 
audible upper limit, and extend from about 
15,000 c/s. to about 50 Mc/s. This upper limit 
is determined solely by practical difficulties, 
and frequencies as high as 50 Mc/s. are difficult 
to produce. We shall be concerned here with 
ultrasonic energy whose upper frequency limit 
is 1 Mc/s., since most of the work in connec- 
tion with high polymers has been carried out at 
this, and lower, frequencies. 


Most liquids transmit ultrasonic waves 
easily, and a convenient way of studying their 
effect upon high polymers is to irradiate a 
solution of the polymer in some convenient 
solvent. Ultrasonic energy of above 50 Kc/s. 
is produced by the piezo-electric effect, or the 
electro-striction effect, the mechanical oscilla- 
tion being produced by placing a crystal of 
quartz, or.a disc of ceramic material impreg- 
nated with barium titanate, in an electric field 
oscillating at the resonant frequency of the slab. 
If the material is allowed to vibrate in air, the 
amplitude corresponding to the ultrasonic 
energy required for degradation experiments 
would often be sufficient to cause mechanical 
fracture of the crystal. Hence it is usual to 
vibrate the transducer crystal under water or 
oil, so as to provide mechanical damping. 
Since ultrasonic energy will pass through thin 
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glass with about 66% loss of energy due to 
reflection, irradiation of polymer solutions can 
be carried out by immersing a glass tube con- 
taining the solution in the tank of water which 
contains the transducer. To obtain a greater 
concentration of ultrasonic energy in the 
solution, a large watch glass is used to reflect 
and focus the ultrasonic beam at the water 
surface. The effect of this is to produce a water 
fountain several inches high, because there is 
100% reflection at a water/air interface, and 
the ultrasonic energy is dissipated in main- 
taining the fountain. The irradiation tube 
containing the high polymer solution is placed 
in the fountain, thus ensuring a maximum 
ultrasonic energy entrance. A typical experi- 
mental arrangement, used by the authors, is 
seen in Figs. 1 and 2. The 1 Mc/s. electric 
field is obtained from a Mullard High Fre- 
quency Ultrasonic Generator Type E.7562 and 
feeds into a quartz crystal whose working face 
was a circle of 2 in. diameter. The thickness of 
the quartz crystal required to produce a 
frequency v is given by the relationship 

__ 285,600 


v 


d 
where y is in c/s. 


When the amplitude of the acoustical 
vibration in a liquid exceeds a certain value, a 
phenomena called “‘ cavitation’ occurs. This 
can be observed as the formation of small 
bubbles in the path of the beam, and consists in 
the explosive growth and decay of bubbles 
caused by the periodic pressure changes at 
any point in the beam. Cavitation is accom- 
panied by a characteristic hissing sound. It is 
now generally conceded that cavitation in high 
polymer solutions is essential for degradation, 
and the phenomenon will be considered in more 
detail later. 


mms 


Reflection and Absorption 


All materials offer a certain resistance to the 
passage of ultrasonic energy, and consequently 
absorption takes place with the production of 


(‘ 


























Fig. |. 


Irradiation tube. T=Transducer. 


Diagram of ultrasonic irradiation apparatus. 
P=Location plate. 


_— 
R= 


Reflecting clock glass, adjustable to focus ultrasonic beam 


into IR through P. 


heat. There may also occur mechanical effecis 
at the surface, such as the pitting of metals 
when exposed to a high energy ultrasonic beam. 
Little work has been done on the effects of 
ultrasonics on solid plastics. One of us 
(N.H.L.) (1) has investigated the effect of 
1 Mc/s. ultrasonics on Perspex and shown that 
a peculiar surface erosion or degradation takes 
place. The photograph of Fig. 3 illustrates 
one phase of this, further phases being shown 
in the paper referred to. Perspex absorbs a 
considerable amount of the incident energy, 
and Fig. 4 shows the resulting heating effect 
when a small block of Perspex of dimensions 
4-7 x 2-5 x 0-9 cms. containing an embedded 
thermocouple was irradiated by 1 Mc/s. 
ultrasonics. Further work on this pheno- 
menon is proceeding at the National College. 


The parameter describing the reflection 

properties of a material is called its ** acoustical 
impedance ”’ denoted here by R. For a material 
of impedance R, immersed in a medium 
of impedance R,., the equation relating the 
normal incident energy E, to that reflected, 
E,, is:— 
R, ani R, 4s 
E,=E, . R, +R, (1) 
The corresponding relation for the incident 
amplitude A, and that of the reflected wave A, 
is:— 


For water, R = 1.43 x 10° and, for glass 
(crown) R = 1.38 x 10®. Thus at a glass 
water interface there is a 66% reflection of 
ultrasonic energy. The acoustical impedance R 
probably varies with frequency, but there 
seems to be little information available about 
this. 


The ultrasonic power absorbed in a high 
polymer solution is best measured in terms of 
its heating effect, using a calorimetric method. 
This is the usual method, and has been carefully 
investigated by Richards (2). If the calori- 
metric liquid has a specific heat s, volume V ccs. 


Fig. 2. Ultrasonic irradiation in progress. 
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(Right) Fig. 5. Degradation of polystyrene at 
| Mc/s. 


and density pe grms./cc., and a temperature-time 
curve is plotted as the liquid is irradiated 
with a constant input power p, we have 


do 
p=e.V.s.3. (F — 


where (a) t = o is the slope of the tem- 


watts 


perature-time curve at time t = 0. A block of 
‘*Perspex’’ with an embedded thermocouple can 
also be used similarly as ‘* Perspex” is a good 
absorber of ultrasonic radiation, as illustrated 
in Fig. 4. Although the block will be damaged 
and thus cannot be used many times, this 
method is very convenient. 


Evidence of Degradation 
When a high polymer solution is irradiated 
by ultrasonics, a decrease in viscosity occurs. 





Fig. 3. Phase in the surface erosion of Perspex. 


In some cases, i.e. gelatin (3, 4), the viscosity 
returns to normal, and the effect is attributed 
to breaking of the secondary valence forces and 
not to a permanent rupture of the primary 
linkages in the polymeric chain, 

Solutions of most high polymers, however, 
with the possible exception of natural rubber 
(5), suffer a permanent viscosity change. By 


(Below) Fig. 4. Heating curve for block of 
Perspex irradiated at | Mc/s. 
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relating the weight average molecular weight 
M,, to the intrinsic viscosity (y) by the equation 


of 
where K and « are constants peculiar to the 
polymer and solvent, it is possible to plot a 
graph of M,, against irradiation time t to 
illustrate the ultrasonic degradation. Typical 
of these results is the graph of Fig. 5 which 
shows the degradation of fractionated poly- 
styrene, as found by the authors (6), the ultra- 
sonic frequency being 1 Mc/s. at an input power 
of about 7 watts. It is more convenient for 
comparison purposes to use the degree of 
polymerization P rather than M,,, as this 
involves only one constant K, instead of K 
and «. This is because there is some doubt 
about the values of K and « to take for any 
particular polymer and solvent, as they depend 
also upon the molecular weight of the par- 
ticular polymer fraction used. 















































300 400 TIME IN 


SECONDS 


50 75 
IRRADIATION TIME IN MINUTES 


Many workers have studied the viscosity 
changes which occur on ultrasonic irradiation, 
and the first to attempt a theoretical explana- 
tion were Schmid and his co-workers. 


Schmid and Rommel (7), using fractionated 
polystyrene in dilute solution irradiated at 
284 kc/s. in an oil bath at 70° C., measured the 
viscosities at 20° C. They noted that the final 
viscosity reached after a long irradiation time 
was the same whatever the initial viscosity of 
the unirradiated solution. The fact that a 
limiting viscosity, and hence chain length P, is 
reached has been verified by other workers. 
This limiting degree of polymerization we shall 
denote by P,,, and there is no further degrada- 
tion of the high polymer molecule once this 
value has been reached however much longer 
the irradiation is continued. Schmid and 
Beutenmiiller’s (8) work showed that there is 
an optimum concentration for the irradiated 
solution when the rate of degradation is most 
rapid. By showing that the rate of degradation, 
and its extent, decreased as the temperature 
rose, they showed that the degradation was not 
caused by any thermal agency. Schmid (9) 
developed a theory for the mechanism of the 
breakdown of the polymer chains, based on the 
frictional forces which he supposed to operate 
between solute and solvent, due to the rapid 
relative motion of the smaller solvent molecule 
under the influence of the ultrasonic vibration. 
He concluded that caviation was not essential 
for degradation, and that there should be no 
chain scission when the density of solute and 
solvent are equal. Both these conclusions have 
since been shown to be incorrect, but this does 
not invalidate his mathematics, which do not 
depend upon the assumption of any particular 
scission mechanism. Schmid’s equation is still 
the basis of most degradation theories. The 
fundamental equation is 

= =k (P, —P,) (4) 
where X; = the number of broken bonds 
after t seconds irradiation, P, = the degree of 
polymerization at this time, and P,, = the 
final limiting value of P for infinite irradiation 
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time. This equation will be discussed later in 
the text. Schmid and Poppe (10) studied 
PMMA /benzene solutions, and found the rate 
of degradation to be independent of frequency 
in the range 2,000 c/s. — 1 Mc. 

Other workers, examining these effects, 
found that cavitation played a very important 
role in the degradation, and little or no degra- 
dation was obtained at reduced pressures. 
Melville and Murray (11) evacuated the 
solvent of dissolved gases, and found very 
little degradation took place. Alexander and 
Fox (12) reduced the pressure still further and 
could detect no degradation. These conclu- 
sions were supported by Prudhomme and 
Grabar (13). Schmid’s experiments at increased 
pressure had shown that degradation did occur 
with no visible signs of cavitation, but later 
workers have pointed out that increase of 
hydrostatic pressure would tend to dissolve 
more gas in the liquid, so that gas bubbles 
can form in the negative part of the pressure 
cycle. Brett and Jellinek (14) have shown that 
the rate of degradation depends on the nature 
of the dissolved gases. In a recent publication, 
Brett and Jellinek (15) have shown the relation 
between degradation produced and variation 
in applied gas and mercury pressure on the 
solution being irradiated. It is possible that 
Schmid’s experiments were carried out at 
pressures which would correspond to Jellinek’s 
values for optimum degradation, and that a 
further increase in pressure would have shown 
the decrease in the effect, as is shown by 
Jellinek’s results. 

The rate of degradation has been measured 
as a function of the amount of gas present in 
the system, and it was found that gases of low 
solubility in the solvent promoted degradation 
whilst gases of high solubility reduced degrada- 
tion as did degassing of the system. Schmid and 
Beutenmiiller (8) studied the effect of different 
solvent mixtures on the degradation, and found 
that the density of the solvent has no effect on 
the rate, but a poor solvent reduces the 
degradation to a marked degree. 

Wada and Nekane (23) have studied the 
effect of intensity of applied ultrasonics, and 
solution concentration, on the degradation of 
polymethyl methacrylate in chloroform, at 
570 Ke./sec. and confirmed other workers’ 
results regarding the general course of the 
degradation, the effect of the concentration of 
polymers, and the effect of intensity of applied 
ultrasonics. 


Cavitation 

If the intensity of ultrasonics passing through 
the solution is increased, the phenomenon 
known as cavitation occurs above a certain 
intensity. This can be seen in the form of small 
bubbles which appear in the path of the ultra- 
sonic beam in the solution, and develop on the 
surface of the sample tube or other obstruction 
in the path. 

Crawford (16) describes two main types of 
cavitation effects :— 

(a) The bubble contains gas previously dis- 

solved in the liquid. 

(b) Much smaller bubbles appear, containing 

vapour of the liquid being cavitated. 

In practice, there will be a proportion of 
vapour dependent on the vapour pressure of 
the solvent. In the case of (a) Willard (24) 
gives a qualitative picture of the mechanism 
undergone, in which a liquid possessing weak 
spots or nuclei (sonic tensions are not sufficient 
to rupture the liquid at these points) is being 
irradiated with an ultrasonic pressure wave. 
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Five distinct stages are noted :— 
(1) Pre-initiation. The nuclei or weak spots 
are present, and move into the path of 
the ultrasonic beam. 
“ (2) Initiation. The nucleus enters an area of 
high intensity and is expanded and con- 
tracted by cyclic tension and com- 
pression. This vibrating, growing cavity 
has been related to the stem of the 
feather shaped burst seen in high-speed 
photographs of a liquid in which cavita- 
tion is beginning. 
Catastrophic stage. This stage begins 
when the cavity reaches resonant size. 
The amplitude of the vibration increases 
sharply, and violent periodic vibrations 
radiate shock waves which open up 
microcavities in the adjacent liquid. 
(The plume portion of the burst seen on 
the photographs). The mechanical forces 
induced by these velocities at the bubble 
collapse would be sufficient to rupture 
C-C bonds. 

(4) Bubble phase. Not present in a degassed 
liquid. Gas filled bubbles remain in the 
liquid in the region where the cavitation 
burst took place. 

(5) Post-cavitation stage. Bubbles rise to the 
surface, or are held in the liquid by 
standing waves. 

This whole process takes place in a very 
short time (several y secs.). Noltingk and 
Neppiras (17, 18) have developed a mathe- 
matical theory for the cavitation phenomena. 
Certain assumptions are made to simplify the 
equations, but a quantitative picture is pro- 
vided in considerable detail, in terms of such 
parameters as P, (hydrostatic pressure), Po 
(pressure amplitude variations in the applied 
ultrasonic wave) Ro (the initial radius of the 
bubble), and the angular frequency of the 
wave, ©. 

Cavitation is shown to be restricted to a 
finite range of w and Ro, to a fixed range of 
P, and Ro, and to a fixed range of P, and Po. 
It can be suppressed by a very large alteration 
in these parameters, and » has an upper 
threshold (for given values of Po, Pa, Ro) 
above which there can be no cavitation, and 
there is an inverse relationship between 
cavitation intensity and frequency. The lower 
limit of @ appears to be that when the liquid 
has time to flow inwards during the negative 
portion of the pressure cycle. 

The effect of the ratio y for the gas in the 
cavity is predicted, and the surface velocity 
V of the bubble in its “collapse phase”’ is 
evaluated from: 


(3 


— 


1 
rll 
3ey Qy 
where Q = Gas pressure at Ry, the maximum 
radius, 
P = P, — Posin.ot., the external liquid 
pressure in the bulk of the liquid 
at any time t. 
e = density of liquid. 

Brett and Jellinek (14) have studied the 
degradation of fractionated (into homo- 
genous weight average molecular weight 
fractions) polystyrene in benzene, and these 
workers have succeeded in verifying this bubble 
theory when adapted to these conditions. 

Jellinek (25) calculates the force acting on a 
polymer chain fixed at one end with the other 
in the region of a collapsing cavity, in terms of 
the velocities produced, and finds that a force 
of approximately 3.2 x 10-* dynes could act 
on the chain. As de Boer (19) gives the force 
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needed to rupture a C-C bond as 5.64 x 10-4 
dynes, this could provide one cause of the 
degradation. The relative velocity of the 
solvent/solute system would have to be take 
into account, but in any case experimental 
results for increased temperatures (which show 
less degradation) agree with the concept of 
greater mobility for solvent and solute, and 
more flexibility imparted to the chains. 

Experimental evidence seems to agree with 
existing theory that the main degrading effect of 
ultrasonics is associated with forces acting on 
the long chain in the region of a collapsing 
cavity, and that the effect is mechanical rather 
than thermal. 

No complete theory of degradation has been 
developed. In particular the part played by the 
applied frequency on the rate of degradation, 
and upon the final chain length value obtained, 
is not clear. From Noltingk and Neppiras, 
(17, 18) theory, the effect would be expected to 
decrease with increasing frequency, but the 
authors (6) find that a lower final chain length 
is reached with polystyrene/benzene at 1 Mc. 
than that obtained by Jellinek and White (20), 
and Brett and Jellinek (14), at 4 Mc/s. 
(at approximately the same power). Jellinek 
(25) has summarised the experimental results 
and theories that have been advanced to 
explain ultrasonic degradation. We may 
consider the two main conditions under which 
degradation takes place: where there is 
cavitation (examining the experimental results 
in the light of cavitation theories advanced by 
Lord Rayleigh, and other workers, and 
recently by Noltingk and Neppiras (17, 18)), 
and in the absence of cavitation. 

Noltingk and Neppiras’ theory predicts the 
effects of such variables on the cavitation 
intensity as dissolved gas, vapour pressure of 
solvent, hydrostatic pressure and the charac- 
teristics of the applied ultrasonic wave. There 
is good experimental support for their theory, 
though all aspects have not been experimentally 
verified. In a recent paper Brett and Jellinek 
(15) study the effect of applied pressure on the 
degradation of polystyrene in benzene at 
4 Mc/s., and find that the degradation is 
affected in a way predicted by the theory. 

The evidence for degradation in the absence 
of cavitation is more controversial. Melville 
and Murray (11) found that medium molecular 
weight polymers in solution were not degraded 
appreciably when completely degassed (experi- 
ments performed by degassing with vacuum), 
but a very high M.W. polymethylmethacrylate 
sample could. be degraded, though not as fast 
as when cavitation occurred. 

Weissler (4) found no degradation of poly- 
styrene in toluene when degassed, and Prud- 
homme and Grabar (13), also Alexander and 
Fox (12), detect no degradation without 
cavitation. 

Jellinek (25) states that it should be possible 
for degradation to occur without cavitation and 
he and White (20) have developed a theory 
to account for this, assuming that the force F 
acting on the molecule is given by 
F = F,. sin (at — 9) (6) 


where F, = force amplitude, 
® = angular frequency, 
and ® = a phase angle. 


The velocity amplitude V, of the solvent in 
which the polymer molecule is moving is 
given by 


I= + V3, (7) 
where d, = density of the solvent, 
c = velocity of sound, 
and I = intensity of the ultrasonic waves. 
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(R-ght) Fig. 6. Plots of empirical equations for 
degradation of polystyrene irradiated at | Mc/s. 


F, can be calculated from Stoke’s Law:— 
= 6rnr. V>.Pn (7a) 
wiiere 7 = viscosity of the medium 
r = radius of polymer molecule (as- 
sumed spherical). 

Jellinek (25) calculates F to be 5.37 x 10“ 
dynes for an applied ultrasonic intensity of 
15.7 watts/sq. cm., at 4 Mc/s. This is approxi- 
mately 15% of the force which could act on 
the molecule if cavitation was occurring. This 
theory for degradation has not been verified. 


Additional Evidence 


Alexander and Fox (12) degraded aqueous 
solutions of polymethacrylic acid, and con- 
cluded that the rate of degradation is most 
rapid when the molecule is most assymetric. 
They also found that similar degradation could 
be produced in a Waring Blender (speed 
12,000 r.p.m.) which implies that a large part 
of the degradation is caused mechanically. 
Ether, which has high vapour pressure and 
would presumably buffer the cavity collapse, 
was found to reduce the degradation, and no 
degradation occurred in vacuo. These authors 
concluded that degradation occurred via two 
main sources :— 

(a) About 70% mechanical due to forces 

produced during the cavity collapse. 

(b) 30% chemical degradation produced by 

HO, radicals. 

Sata and Okuyama (22) have studied the 
effect of placing flexible threads in a wind- 
tunnel, and found that threads shorter than a 
certain critical length are never broken off. 
They have suggested a number of modifications 
to Jellinek and White’s theory of degradation. 


Simple Empirical Equations for Degradation 

The writers have considered the form of 
Schmid’s equation relating the degree of poly- 
merization P to the number of bonds ruptured, 
X. This is equation (4) given on page 309. 


Ot — _K @,—P,) 4) 
X; = number of bonds ruptured in time t 
P, = chain length after t and P,, is the final 


chain length reached. 

This is a simple empirical equation which 
assumes a homogeneous polymer fraction in 
solution. Jellinek’s treatment of the problem 
takes polymer inhomogeniety into account, but 
shows that the degradation expressions reduce 
to equation (4) for the simple case of a homo- 
geneous polymer. 

The authors propose that in addition to (4) 
there are three other obvious empirical equa- 
tions involving P;, P,, and X:— 


ee ae 
Wt = —k (P, — Pa) (8) 
dP, _ 5 

= Kk (A, — 4) (9) 
ot +k (X, —X) (10) 


The integrated form of equation (4) is 
Pa P, mi ah he 
Br + loge [ me y = kt + A OD 


where k” and A are constants. 
“+ + loge [PS "| 
t 

as was done by Schinid, we obtain the curve 
shown as graph A in Fig. 6. The equation fits 
the experimental data well for short values of t, 
but diverges for longer irradiation-times. The 
experimental data used for these calculations 
was obtained by the authors (6). 


is plotted against t, 
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By the same proceedure the integrated forms 
of equations (8), (9) and (10) are obtained, 
and graphs (B), (D) and (C) are plotted. 

(B) From equation (8) 


ee ale 
lo le a — 12 
& |p —P. (12) 


(D) From equation (9) 
P; th. Po _ ee 
P,+P,, loge [Roel =k"t+Po13) 
(C) And - equation 
loge (RoE Spake a 


The four empirical equations were tested for 
agreement with experimental results in this 
way. It can be seen by inspection that Schmid’s 
equation accounts best for the process over 
short periods of irradiation, but that equations 
(8) and (9) seem to be valid over longer irradia- 
tion times, and on this account are preferable. 


General Conclusions 

It may be concluded from this survey that 
there is a large amount of experimental data 
on ultrasonic degradation of polymer solu- 
tions, but that the mechanism of the process is 
not as yet completely understood. The 
evidence is sometimes contradictory, but weight 
of experimental evidence indicates the necessity 
for cavitation if degradation is to occur. More 
experimental investigation of the effect of 
solution concentration, frequency of applied 
ultrasonics and input power is required. 

For example, the authors recently have 
fractionated solutions of polymethyl metha- 
crylate in chloroform, and the various fractions 
have been irradiated at 1 Mc/s. frequency in 
air for varying periods and at different con- 
centrations. It is found that no degradation 
occurs at certain concentrations, in fact there 
is some evidence that polymerization takes 
place, and the concentration of the irradiated 
solution is important in determining what 
happens. This does not agree with previous 
work. 
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PLASTICS 


Patent Review 


The following abstracts have been made from specifications at the Patent Office, with the permission 


of the controller of H.M. Stationery Office. 
is shown in parentheses. 


The cauntry of origin for Convention Applications 
Complete specifications can be obtained from the Patent Office, 25, 


Southampton Buildings, London, W.C.2, price 3s. 6d. each (including postage). 


B.P. 794,166. Reinforcement of fibre glass boat 
hulls or other bodies of a like flexible nature 
from a plastic material. R.H. Nichol. 

The hull is reinforced by ribs (like normal 
ribs of a wooden boat) of strips of impregnated 
fibre glass bonded and moulded with polyester 
resin over stiffening ribs made of polyvinyl 
(polythene, nylon) tubes. 


B.P. 794,183. Resin-impregnated filter paper. 

B. F. Fogarty. To: Wipac Development Ltd. 
Phenol-formaldehyde resin layers of differing 

concentration distributed within a fibre web. 


B.P. 794,210. Models and apparatus for making 
up models. F. G. Haddock. 

A straight flat strip of, e.g., plastic, C-shaped 
with extended (wedge shaped) back in cross- 
section. 


B.P. 794,217. Honeycomb and like fabricated 
cellular material. Blackburn & General Air- 
craft Ltd., F. M. Clark. 

Strengthened by introducing a cylindrical 
inset of the same material and of a length equal 
to the thickness of the honeycomb into one or 
more cells. 


B.P. 794,240. Food package. L. Peters. 

Based on the discovery that  surface- 
decorated plastic sheets can be separated from 
the conforming surfaces of soft plastic food 
bodies (butter, ice-cream, meat spreads) by a 
rolling peeling action even though the plastic 
sheets are thick enough and resilient enough to 
be self-supporting and  shape-maintaining. 
Plastic sheet thicknesses from 0.01 in. to 0.02 in. 
have given particularly good results. 


B.P. 794,266. Protective clothing. W. F. Carey. 
S. Inglefield. To: Imperial Chemical Industries 
Ltd. 

A ventilated protective suit, in which 
trouser-and-sock and jacket-and-glove portions 
are made from, e.g., polyvinyl chloride or 
polythene. 


B.P. 794,289. Toy constructional outfit. W. K. 
Breiler. 

For the erection of structural frameworks. 
For, e.g., the production of girders of poly- 
styrene or thermoplastic compositions with 
sufficiently tight connections which, however, 
are releasable. 


B.P. 794,307. Toy water guns. E. D. O'Brian 
(U.S.A.). 


With parts of polythene and polystyrene. 


B.P. 794,340. Sprayed plastic coatings. 
J. Feasy. To: R. A. Brand & Co., Ltd. 

‘““Bonded fibre fabrics” are eminently 
suitable as manipulatable supporting layers for 
sprayed plastic coatings, e.g., for packing or for 
lampshades and illuminated signs. The fabric 
is manipulated in the unwetted state to form 
the supporting layer and is after permanent 
deformation sprayed with a plastic coating 
composition. 


B.P. 794,403. Manufacture of cellular foams 
derived from polyisocyanates and polyalkylene 
ether glycols. To: United States Rubber Co. 
(U.S.A.). 

Foams of open-cell structure which, by 
control of the reagents and conditions of 
mixing, may be very resilient or shock-absorbing 
or stiffer with good load-bearing properties. 





B.P. 794,451. Push chair cover. I. Askaroff. 
An apron with hood and with fastening 
means and arm holes with or without sleeves. 


B.P. 794,455. Continuative calendar. G. D. 
Field (South Africa). 

With spaced vertical rollers in a casing 
supporting a transparent horizontally rotatable 
day-roll in front of a stationary date-sheet. 
B.P. 794,594. Hair or other brushes. J. Bau- 
donin (France). 

A base with (flexible or rigid) tufts moves 
back through perforations in a casing to a 
retracted position for cleaning or back to 
project beyond the perforations when pressure 
is exerted by hand. 


B.P. 794,616. Insulating materials. 
Monsanto Chemical Co. (U.S.A.). 
Based on polyethylene. The deterioration in 
electrical properties is markedly reduced by 
incorporation of a small amount of the oily 
liquid hydrocarbon produced in the poly- 
merization of ethylene as a by-product. 


B.P. 794,634. Phenol-formaldehyde resinous 
condensation products. To: Monsanto Chemical 
Co. (U.S.A.). 

A triaryl phosphite is admixed with a liquid 
alkaline catalysed phenol-formaldehyde con- 
densation product to produce a mixture with 
a PH below 6.5, which does not discolour on 
curing. 

B.P. 794,635. Cushion. C. C. Goetz (U.S.A.). 

A cellular (foam) material in a plastic cover 
having means to permit escape and entrance of 
air On compression and expansion. 


B.P. 794,730. Machine for blowing bottles and 
other hollow articles from organic plastic 
materials. B. Strong. To: E. Shipton & Co., 
Ltd. 

An air operated machine with a number of 
extrusion nozzles through which the plastic 
material may be successively extruded by 
operation of a distributor valve. Each mould 
is connected with its own extrusion nozzle. 


B.P. 794,755. Polyurethane plastics and method 
of making the same. To: Farbenfabriken 
Bayer A.G. (Germany). 

Polyurethane plastics practically insensitive 
to light are obtained if the so-called poly- 
addition reaction is carried out with polyiso- 
cyanates of a certain type. 


B.P. 794,850. Floor 
A. Gerakis (France). 

Top layer (wood veneer coated on its 
exposed surface with a plastic material) and 
thick bottom layer (asphalted felt) are joined by 
a flexible and insulating permanently plastic 
layer. 

B.P. 794,858. Composite film wrapping. To: 
Société Industrielle de la Cellulose (Sidac) S.A. 
(U.S.A.). 

A regenerated cellulose base is coated on the 
outer surface with a layer of polyvinylidene 
chloride or a high vinylidene chloride copo- 
lymer (“‘ Saran ’’) and on the inner surface with 
a layer of polyethylene, portions of which are 
used for heat sealing the wrappings or con- 
tainers. 
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covering material. 


B.P. 794,899. Packaging. L. J. Moncrieff. 
To: British Celanese Ltd. 
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An outer cover for small open topped boxes 
(for mushrooms, strawberries, etc.) is auto- 
matically made from Clarifoil or Celastine on < 
special apparatus whereby the box is enclosed 
in a tubular envelope. 


B.P. 794,907. Method and apparatus for 
forming composite hollow articles. To: Lor- 
raine-Escaut (France). 

A tubular body is lined with thermoplastic 
material by making use of the property of the 
material to recover the original dimensions 
when heated, after having been deformed 
mechanically. The body may be metal and of 
any cross-section (circular, oval, square) or 
it may be concrete, in which case the body may 
be formed in situ around the previously 
deformed themoplastic body. 


BP. 794,999. Apparatus for producing seamless 
tubes of flexible materials. D. A. J. Noble. 
To: British Cellophane Ltd. 

Pleats are inserted into the tube without 
reversing the directions of the folds formed in 
the tube during flattening by turning one pair 
of nip rolls relative to another pair spaced from 
the first pair through a predetermined angle 
to impart a controlled twist to the tube section 
travelling between the pairs of rolls. 


B.P. 795,078. Building block toys. W. Zander 
(Germany). 

Die cast blocks and joint strips of plastic 
material. The strips are provided with studs 
engaged in openings of the blocks with a snap 
action. 


B.P. 795,154. Thermoplastic container. 
Tuboplast S.A. (U.S.A.). 

The tube is made of an extruded body 
merging flushly into the contiguous outer 
surface of the injection moulded tube head. 
They are fused together over a joint formed by 
folding the margin of the body against a 
shoulder on the peripheral margin of the head. 


B.P. 795,158. Production of large shaped 
articles from thermoplastics by injection pressing. 
To: Chemische Werke Hiils A.G. (Germany). 

It has been found that large articles can be 
made more advantageously than hitherto by 
injection pressing while using a thermoplastic 
plastic (polyvinyl chloride and its copolymers, 
but also polyethylene, polyamide, polystyrene, 
etc.) which has been preliminary plasticized in 
a screw press and heated to a flow temperature. 
The heated material passes under pressure 
through a receiver into a heated mould. The 
mould is immediately cooled at the sprue 
gate and the plastic solidifies. 


B.P. 795,209. Machines for making buttons and 
other articles from plastic materials. A. Mesa 
(Germany). 

Moulding powder is fed to a continuously 
moving carriage into tablet forming dies on 
this carriage. Means are provided for trans- 
ferring the tablets to article forming dies on 
the carriage and for removing the articles 
when formed. 


B.P. 795,233. Decorative composite sheet 
material. To: H. Rémmler G.m.b.H. (Ger- 
many). 

It has been found that laminated sheets can 
be ornamented by using the three dimensional 
surface structure of a layer instead of printed 
top sheets with a resin protection. The 
decorative layer may be an embossed paper 
pattern or made by inserting glass fibre layers 
impregnated with a thermosetting resin or 
otherwise. High pressure of 100 kg./sq. cm. 
can be used without damage to the decorative 
layer. 
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Organo Tin Stabilizers 


are essential for clarity and transparency 
in flexible vinyl compositions. Their compatibility with both 
resin and plasticizer eliminates spewing. They give excellent 
weathering resistance and are not extracted by water. 








chnical Service Department 


1S huipp d to advise on the use of 





these ftabilizers and to show results and 
ageing tests. Write for Data Sheets, 


samples and information to: 


ALBRIGHT & WILSON (Mfg) LTD 
ORGANIC CHEMICALS DEPARTMENT 


I KNIGHTSBRIDGE GREEN - LONDON - SWI 
Telephone: Kensington 3422 
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Miho Craftsmen of Britain 





Britain’s pottery is 

famed throughout the world, 
from the products of the great 
potteries in Stoke to those 

of the individual potters 
working in their 

one-man studios. 


To coax a formless lump of clay into a shape of lasting beauty is the 
potter’s pride. To machine a lump of metal into a mould of lasting 
reliability is the task of the Craftsmen of Tyburn Road. The charm of 
pottery lies in its individuality. The requirement of a mould is that it 
should show none ; rather that it must have a precision and perfection of 
finish to which many anonymous craftsmen contribute their highest skills. 
Mould-making is teamwork, and at Tyburn Road we have built a team of 


perfectionists, second to none, which wins orders on an international scale. 


Ale Craftsmen of Tyburn Road 


B.I.P. TOOLS LIMITED 
—" ae a [hfe 
Tyburn Road - Erdington - Birmingham 24+ Phone: Birmingham East 2061 - Grams: Plasmould B’ham 24 [pp 


MEMBER OF THE GAUGE AND TOOL MAKERS’ ASSOCIATION 
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The Lankro Mark Stabiliser Book 
will tell you how to build 
+—these properties into 
your P.V.C. Compounds 


Write now for 
your copy to: 
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A.1.D. APPROVED. CONTRACTORS TO GOVERNMENT DEPTS. 


INSULATION MFG. CO. (PLASTICS) LTD. 
IMCO - WORKS, GEORGE ST., GLASTONBURY, SOMERSET 
Phone and Grams GLASTONBURY 2258 
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ECKERT and ZIEGLER G.m.b.H. 


WEISSENBURG 
BAVARIA 








Il 








DUOMAT 1500 Injection Moulding Machine 
with 90 or 120 mm. SCREW PREPLASTICISER 
Oil Hydraulic — Fully Automatic 

Shot Volume up to 174 cu. ins. (Approx. 108 oz. in 
Polystyrene) 

Moulding Area 36” x 44” 


SCREW PREPLASTICISING PROVIDES: 


RAPID CYCLING 
HOMOGENEOUS PLASTICISING 
LOWER FRICTIONAL LOSSES 
HIGHER QUALITY MOULDINGS 


Sole British Agents: 


ED. BRAND LTD., (PLASTICS DIVISION) 


9 St. Cross Street, London, E.C.1. 
Telephone: CHAncery 4091 Telegrams: WYRELLOUS, LONDON 
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INJECTION 


fou ding s- 


FOR ALL TRADES 


In Nylon, Diakon, Polystyrene, etc. We have a reputation for 
reliability and quality combined with highly competitive prices. 
It will pay you to get us to quote on your next moulding problem. 


A.|.D. approved. 


Make use of our long experience 
in solving Moulding Problems 


HEAD OFFICE & WORKS: 
Bridge Works, Brentfield Rd., Willesden, London, N.W.10. Tel. ELGar 7932/3 











MANUFACTURERS OF A LARGE RANGE OF CADMIUM COLOURS 
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Telephone BLETCHLEY 2526 


METALIN Zémited of BLETCHLEY: BUCKS. 
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Sheet and powder mouldings in Bextrene by EKCO Plastics Ltd. 


The Frigidaire Model DY94 domestic refrigerator 
incorporates a number of components made of Bextrene. 
Bextrene GP crystal powder for transparent containers. 
Bextrene BC15 (toughened) powder for impact-resisting trays and components. 
Bextrene toughened polystyrene sheet for formed door liners. 
Well known for its superb finish, wide range of colours, chemical 


resistance and dimensional stability, Bextrene is the name relied upon 
by leading moulders for all types of polystyrene moulding. 


New technical data sheets for these products are now available: may we put you on our mailing list? 


sheat and 3 ext re r e moulding powders 


XX Plastics Ltd HIGHAM STATION AVENUE, LONDON E.4. TELEPHONE: LARKSWOOD 5511 
Mibsidic -y of The British Xylonite Company Ltd 
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in profile oo 


Whatever your requirements in plastic 


pr obl ems 


extrusion—consult us with confidence. 
Our experience is unrivalled. 
Our resources are unlimited. 


Our service is ungrudging. 


P.V.C.— 
@ RIGID & FLEXIBLE 
@ POLYTHENE 
@ ACETATE 
@ POLYSTYRENE 


v 


Cc. & C. MARSHALL LIMITED 
1264 High Road, Whetstone, London, N.20 


Telephone: Hillside 5041 (3 lines) 
Telegrams: Tufflex, London, N.20 Cables: Tufflex, London 





Factory efficiency in your library 


In these times of industrial competition, full efficiency is vital—from 
every department, including the library; don’t clutter it up with 
mixed piles of technical journals. 


There is now no excuse for not having Plastics clean and readily 
available at all times in one of these handy Easibinders. 


Finished in full-bound leathercloth, with Plastics title on the spine, 
each Easibinder will hold up to six average copies of the journal, 
each of which can be opened out quite flat for easy reference. Flexible 
steel wires hold each copy securely and no tools are required for either 
inserting or removing individual issues of Plastics from the binder. 


PRICE 13s. 6d. EACH, PLUS POSTAGE 





ORDER FORM for EASIBINDERS 
TO: TEMPLE PRESS LIMITED, Bowling Green Lane, London, E.C.| 


Please supply... ASIBINDER(S) for Plastics 


NAME 





ADDRESS... 








Remittance for...........enclosed, being 13s. 6d. for each binder. 
(Plus postage on one 2s., on two 2s. 6d., on three 2s. 9d.) 
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Because of popular demand we have reintroduced 
the HUPFIELD PLASTIC GRANULATOR. 
Redesigned and more powerful this model is 


mobile and readily accessible for cleaning. 


All inquiries for this and the 
HUPFIELD I} oz. and 2} oz. INJECTION MOULDING 
MACHINES to Sole Agents. 


Telephone: PLANT INSTALLATIONS LIMITED Telegrams: 
DAVENTRY 257 = WELTON MANOR, Nr. DAVENTRY, NORTHANTS = PLANT DAVENTRY 
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At the heart of Automation will be— 


HEENAN~DYNAMATIC 
bvtinihle Freel 


COUPLINGS 


” Innumerable examples in the widest variety of 
applications prove their versatility in solving 
almost any problem of controlled speeds, and 

response to almost any kind of signal 
eMernen, 


HEENAN ENGINEERS, VYVORCESTER, ENGLAND 





THE ESTABLISHED PLASTICS PROCESS FOR 
* LONG OR SHORT RUNS 
LOW TOOLING COSTS 


LARGE INTRICATE SHAPES OR SMALL COMPONENT 
PARTS, PRE-PRINTED IF REQUIRED 

PACKAGING; ASSEMBLY TRAYS & CONVEYOR BUCKETS; 
ENGINEERING AND INSULATING COMPONENTS; 
ADVERTISING DISPLAYS; FANCY GOODS; FURNITURE 
FITMENTS—from RIGID & FLEXIBLE P.V.C., CELLULOSE 
ACETATE, HIGH-IMPACT POLYSTYRENE, POLYTHENE 
—in GAUGES from .005 in. to } in. THICKNESS 


TRADE WORK WITH CONFIDENCE AND SECURITY 


OMEGA PLASTICS 


Relay Shipment Tray (Cellulose L T D 
Acetate) 


Counter Distenser!/Cash Unit 





Consult the original 
Pioneers and Specialists in 


Vacuum Forming 


oS~C, TELEPHONE: 


RIP 3521/2 


HIGH BRIDGE ROAD 
PLASTICS BARKING, ESSEX 
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“PERLE @ 


rEAR LING AGER?tS 


‘PERLEX’ PASTE - ‘PERLEX’ 600A 


‘PERLEX’ 700 - *“PERLEX’ 500 


‘PERLEX’ MIXTURES 


for Variety of 

% PARTICLE SIZE 
*POWERS OF REFRACTION 
* PHYSICAL FORM 

The ‘Perlex’ range includes an 


economical and effective pearling 


agent for almost every requirement 


M&B brand Products 


MANUPACTURED BY 


MAY & BAKER LTD 


*trade mark 


DAGENHAM - TEL: DOMinion 3060 


> EXT 319 
1A 199 
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°° TT There’s m® ome ACre for US 000° 


... is an oft heard remark made by London mice as they 
look for rooms to let. You see, every inch of space at the 
Michael S Stevens factory is filled with Plastic Scrap. 
Michael § Stevens Ltd. is the most reliable contractor 
for the collection and disposal of Thermo-Plastic Scrap 
in all its forms. The factory at Hammersmith is one of 
the largest of its kind, helping the company to provide an 
unrivalled service to buyers and sellers alike. Why not 
ring them yourself? They will be able to help you in the 
purchase of any scrap you may need and offer you the 
best price for scrap you may have for disposal. 


50 RAVENSCOURT GARDENS 
LONDON W.6 


Telephone: RIVerside 8906-7-8 





\ 


NM’ 


*‘PLASTO’ MULTI-DIE HEAD (paTeENTS PENDING) 
Model R/\ for 90m/m REIFENHAUSER EXTRUDER 
Set for making 6” DIA. x }" Polythene Tubing 


PIECE-PARTS AND ASSEMBLIES 
112 MIDLAND RD., LUTON, BEDS. TEL. LUTON 6029 


We specialise in designing die heads and dies to suit any extruder 
CONSULT US FOR HAUL-OFFS : COILING GEAR - BRISTLE CUTTERS * ROVING SAWS - LAY-FLATS ° CONVEYORS, 
ETC. 
Our consultants will be pleased to discuss your extrusion problems 








i thy Se ie: Shes Aira st 


i 





ey, 


79 Baker Street W.7. 


BIRKBYS LTD. LIVERSEDGE, YORKSHIRE 


London Offrce: 
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— CELLULOSE ACETATE 
() ) sheets and films 
{Wt SUITABLE FOR VACUUM FORMING 


CLEAR TRANSPARENT 


pol/pol or matt/pol 


COLOURED TRANSPARENT 


tinted 


LAMPSHADE MATERIAL 


matt or embossed 


COLOURED OPAQUE 


pol/pol or matt/pol 


METALLISED 


mirror-finished in silver and colours 


INSULATING 


dielectric qualities 





U T i L E x L i i i T E D MILL STREET, KINGSTON-ON-THAMES. Telephone: KINGSTON 1660 





Preetision... 


Because the mariner must know exactly where he is at any time, 
he uses extremely accurate instruments to help him fix his 


position. The need for precision is also manifest in all branches EXTRUDED THERMOPLASTICS IN 


of industry and especially in Extruded Plastics. Dies must 


be cut exactly to precise measurements and the gauge of the RIGID AND FLEXIBLE P.V.C., ACETATE, 
extrusion accurately maintained. POLYTHENE AND POLYSTYRENE 


Melplas Extrusions are used widely in hundreds of industries 

the world over ye and as extrusion specialists we can probably 

give advice on materials and design. We shall be glad to send * The Overseas demand for Melplas 
you our illustrated catalogue on request. Extrusions continues to increase 


MELWOOD THERMOPLASTICS LTD 


WILLOUGHBY ROAD, HARPENDEN, HERTS. TEL. HARPENDEN 300 & 311 EXTRUSIONS 


LONDON OFFICE: 49 LONDON WALL, E.C.2. TEL. MONARCH 6862 
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A good, modern way 
of getting your dust 
out of the works This is a Dallow Lambert Wet Deduster. 


The dust coming into it is wetted and 

deposited as sludge, which can then be taken 

away quickly and easily. The Wet Deduster has 

no pumps or spray nozzles, does not need a con- 

tinuous supply of running water, and is practically 
maintenance-free. Where explosive dusts are 

being handled, special safety features are built 

into the collector, which are more than adequate 

for the requirements of the Factories’ Act. 

The Wet Deduster is not our only answer 

to dust. We have smaller units like the 

versatile Drytex and Dustmaster units 

on the one hand and complete plant 
fig > installations incorporating fabric 
°F ge , filters and cyclones on the other. 

= So see us for dust and see 
wee 


. J if we can’t settle it! 


> 
>). 








| 


“see us for dust 
DALLOW LAMBERT 


DUST CONTROL EQUIPMENT FOR INDUSTRY 


There’s a resident Dallow Lambert engineer in your area 


DALLOW LAMBERT & COMPANY LIMITED, THURMASTON, LEICESTER 


CRC 73 





MILTOID 


SALES 


DIVISION 





BX PLASTICS LTD. 
A Subsidiary of the British Xylonite Co., Ltd., 


FOR 


CELLULOID 


BEXOID ico. 


CELLULOSE ACETATE 


BEXOID OPTICAL SHEET 


BEXOID FILM 


BX POLYSTYRENE 


COBEX seco. 


RIGID VINYL SHEET 


VELBEX acco. 
FLEXIBLE VINYL 
In clear transparent and industrial black sheet, 


Velbex P.V.C. transparent beverage hose 
and industrial hose 


LAMPSHADE SHEET 
IN BEXOID AND COBEX 


AKULON (Nylon) RODS 


Sole Distributors for the British Isles 


34/36 ROYAL COLLEGE STREET 
PHONE EUSTON 4146/7 


* LONDON, N.W.1 
GRAMS: CELUDOL, NORWEST LONDON 


PLASTICS 
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SINKING 
MACHINES 


FOR THE 


PLASTIC 
INDUSTRY 


“ DIEMASTER ” 
Universal Die & Mould 


Milling Machine with “ Hydro- HHA with 
° tand ros 

tracer” Copying attachment = Machine tracer 
Table Size ws we «21% x 6h") —-26" x BF” 
Longitudinal Traverse ... 12” 13” 
Transverse Traverse... 5” 5” 
Vertical Traverse 12” 12” 
Overarm Traverse ne a ad 
Working Area ... . 108” x 12” 103” x 13” 
Spindle Speeds ... 50-2, 400 r.p.m. 


HIGH-SPEED HEADS 
1,000 — 6,000 R.P.M. 


““ TRACEMASTER ” 


Automatic 
Copy Milling 


TM32a 

Table Size . ene 32” x 84° 

Longitudinal Traverse _ 16 
Sole Selling Agents Transverse Traverse ... aia a 
for Home and Over- Overarm Traverse re . 
seas : bere nla we iT io 

Vertical Hand Travers eee 
ASSOCIATED Vertical Hydraulic Traverse ... 34” 


BRITISH 
MACHINE 
TOOL MAKERS 


Spindle Speeds ».» 50-2, 400 r.p.m. 


HAYES ENGINEERS 


LTD. 
[e Seseuanes (LEEDS) LTD. 
“—— GELDERD ROAD, LEEDS 12. 





Tel.: 30941. *Grams.: ““Toolmaker ” Leeds 12. 
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..TO SEPARATE! 


Ekco Plastics worked in the closest con- 
junction with the Kenwood Manufacturing 
Co. Ltd. to solve the many tricky problems 
involved in producing the new Continuous 
Juice Separator. One of the most complex 
mouldings was the Grater plate which has 
four flash-free stainless steel cutters moulded 
as an integral part—sharp cutting edges 
foremost and incorporating a nylon thread. 























This was just another of the many complex jobs 
faced by Ekco Plastics almost every day. That we can 
claim to have solved the vast majority of them is due 
to the skill and ingenuity of the Ekco design, tooling 
and moulding engineers. Why not let them get to work 
on any plastics problem you may have? 




















Council of Industrial Design 
AWARD FOR EKCO! 


The Ekco ‘Superbath’ was chosen by the 
Council of Industrial Design as ‘one of the 
twenty most outstanding designs of the year’. 
This coveted honour is not only a tribute to the 
design, tooling and moulding skill of Ekco 
Plastics, but confirms the great advantages to be 
gained by consulting us on any moulding pro- 
blem you may have. 


EKCO 


Plastics for Industry 


EKCO PLASTICS LTD » SOUTHEND-ON-SEA - ESSEX 
Member of the British Plastics’ Federation 





=> 4a muUretsxe 


Plastics! 


Specialists in 


\\\\\\\\\\\ 


Extensively used in Packaging, Cosmetics and the 
Motor, Electronics and Radio Industries. 

P.V.C. sleevings .010-2 in. Bore, Pipings and Sections 
Polythene Tubes to fine limits, Cable and 


Wire Rope covering. 


Brown, Davidson and Company Limited 


Banchory Works, Hartley Wintney, Nr. Basingstoke, Hants 
Telephone: Hartley Wintney 302. 
Telegrams and Cables: Kilty, Hartley Wintney. 
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the 
junior 
rotary 


cutter 


This machine will meet all demands for a 
really robust yet small granulating machine 
with a high performance. The Junior is 
provided with a large granule collecting bin 
and the rotor is driven through V-belts by 
a 1 H.P. motor mounted on the tramework. 
The machine is quiet in operation and has 
been designed to ensure easy cleaning and 
maintenance. If desired the unit can be 
supplied suitable for bench or mobile 
mounting. The Junior Rotary Cutter is 
produced by specialists in the cutting of 
plastics and is one of the range of well-known 
Masson Rotary Cutters. Please write for 


further details. 


BLACKFRIARS ROTARY CUTTERS LTD. 


Blackfriars House, New Bridge St., E.C.4 


Telephone: FLFet Street 6383 
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Multi-Purpose 


MOULDING MATERIAL 








for every industrial need 


An internally lagged duct made of ‘‘Durestos”’ 
resinated Asbestos Felt Moulding Material 
for the air conditioning system in the Bristol 
‘Britannia’? airliner. 


‘‘Durestos”’ is the brand name of a group of moulding 
materials for applications requiring a high strength 
component. They are all intimate blends of asbestos 
and thermosetting resins, and are readily available in 
three forms, felt, flock and powder. Typical examples 


of applications are featured left and above. 


vanes DURESTOS 


REGD 


RESINATED ASBESTOS FELT FLOCK & POWDER MOULDING MATERIALS 


TURNER BROTHERS ASBESTOS CO. LTD. ROCHDALE ENGLAND 


A MEMBER OF THF TURNFR AND NEWALL ORGANISATION 
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Moulds 













TOP PORTION OF 36 IMP. 
STRIPPER PLATE MOULD 
FOR 2}” CAP CLOSURE 
WITH STANDARD JAR 
THREAD. 


MOULDINGS ARE SPRUNG 
OFF THREADED PUNCH. 


*H.B.SALE LTD. 


PROGRESS WORKS, SUMMER LANE, BIRMINGHAM, 19 
TEL.: CEN. 5661/3 GRAMS.: SALE, B’HAM Member of G.T.M.A 























Established 1863 














Plastics Mouldings 


Have you explored to the full the possibilities of plastics? 
We have developed their use in many 
industries and effected great economies. 
Illustration shows one of our products moulded of 
shock resistant material of high tensile impact and 
cross breaking strength over a metal insert. 
If you have any problems of this 
nature, we would like an 
opportunity of discussing such matters. 
Our special Representative 
would be pleased to call 
at your convenience. 


Empire Plastics (Birmingham) Ltd 


(a subsidiary of William Whitehouse & Co. Ltd.) 
MANUFACTURERS OF PLASTICS MOULDINGS 
EMPIRE WORKS, BRUETON STREET, BIRMINGHAM 4 


6555 
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RASER 


Mono-radial hydraulic pumps and control valves are particularly suitable 
for operating all types of moulding presses. In addition Fraser manufacture 
a full range of ancillary equipment for both manual and fully automatic 
control. Our long experience in these matters is always at our customers’ 
disposal, and we shall be pleased to advise upon proposed applications 

and make recommendations for the most suitable type of equipment. 


dependable 
hydraulic 
catia ‘An ideal unit power for 


for moulding presses, —— a 
large volume at low pressure for 
the approach in closing stroke and 
a sm volume at high pressure 
for the final pressing application. 


all types of 
moulding 
Eevee: Dresses 


line free from pulsation. High 
volumetric efficiency and hydraulic 
and dynamic balance are two im- 
portant characteristics. 


for efficiency fit a 


FRASER 


ANDREW FRASER & COMPANY LTD 
29 BUCKINGHAM GATE 
LONDON SW1 Tel: VICtoria 6736-9 
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MELAMINE RESIN 


POLYTHENE 
CELLULOSE ACETATE 
DIAKON PHENOLIC RESIN 
POLYSTYRENE 
ALKYD RESIN 


Turn problems 
into profits 
with FG Wakes 


As competition grows keener, more and more manufacturers are 
turning to Kent Mouldings for the means to keep ahead. A more 
attractive product .. . simplified assembly . . . substantial reductions 
in time, labour and production costs—these are typical of the 
advantages of Plastics Mouldings. 

Kent Mouldings specialise in mouldings for electrical, radio and 
television equipment, telecommunications, computers, toys, bobbins 
for textiles and a thousand other products. 

Next to quality, we pride ourselves on first class service and highly 
competitive prices. 

Perhaps we can help you to improve your product or overcome a 
production problem. If the job can be done with plastics, you'll get 
better results from. . . 


KENT MOULDINGS 4 


PROPRIETORS ROLETER GRamoES 4” 


FOOTSCRAY . SIDCUP KENT 
Tel: Footscray 3333 








PROGRESS 


DISPLAYS 
SHOWCARDS 


WG WON 
F LAS ut 


‘et 


N WN 


PRENTING 


Craftsmen in all Thermoplastic Sheeting 
for over 3O Years 


CELLGRAVE 


COMPANY LIMITED 


ALPHA House - CHOUMERT ROAD- 
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& 


RUBBER AND 


WMATA ESSE Sg, 
KLMhddisiiissiddddés 


PLASTICS MOULDING 
EQUIPMENT 


No. 248 


175 Ton Upstroking Moulding Press with five 
30” square electrically heated ‘platens and 
thermostatic control. 


Suitable for accumulator or direct pump system. 


No. 502R/UI 


50 Ton Self-contained 
Upstroking Moulding 
Press with integral 
motor driven pump 
unit and fitted with 
p4sh button Auto- 
matic Process Con- 
troller. Platens 24’ 
square. 





MMMM 











DSS G_AWMNON 





WUMMMMSI MMS a 


Presses:—Upstroking, Downstroking, Side Ram and 
Multidaylight. 


Pumps:—Variable and fixed delivery. 
Accumulators:—Gas and Ballast loaded. 
Process Controllers:—Push button operated. 


Pelleting Presses, etc. 


Bradley © Turton Lid 


CALDWALL WORKS, 


KIDDERMINSTER 
Telephone: 2217/8 Telegrams: ‘‘ Wheels, Kidderminster ’’ 


THE LEADING MANUFACTURERS OF COMPRESSION MOULDING EQUIPMENT 
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For the PLASTICS INDUSTRIES of the World 


STEEL- SHAW 


BALL MILLS 
with. porcetain 


Almost 40 years’ manufacturing experience has resulted in 
many refinements and improvements; no other machine 
surpasses the Steel-Shaw Ball Mill in efficiency, for 
reducing materials to an impalpable powder. Its 
maintenance costs are extremely low and it requires only 
the minimum of attention in operation. 


Steel-Shaw Mills can be supplied in various 
sizes and fitted with discharge casings and insulated 
cooling jackets, if required. 


Why not send your samples of materials to our laboratory— 
we shall be pleased to offer our suggestions and 
recommendations without any obligation whatsoever. 


There’s a 


answer to your problem... 
mixing . . . grinding or dispersion. 


Write now for illustrated brochure to: Steel-Shaw Double Cone Blenders 
yg & COWLISHAW hin Dept. 2. and Diamond Blenders rapidly and 
ea ice an orks, » HANLEY, E-ON- i i 
TRENT. Tel. Stoke-on-Trent 23333 (5 lines); Telex 36-530. =, png aoe 


London Office, Westwood House, Swallow Street, Piccadilly, W.1. 4 ns 
Tel. REGent 8301. facturing requirement. 








INDUSTRIAL 


ONWARD WORKS TELEPHONE 





MANCHESTER ROAD HYDE 3545 


HYDE, CHESHIRE 


SPEED UP 
PRODUCTION 
BY USING 


STANDARD PROJECTOR ELEMENT 
TYPE INFRA-RED TROUGHS 


SEND FOR FURTHER PARTICULARS OF THESE HEATERS WHICH ARE AVAILABLE 
IN A VARIETY OF LENGTHS AND LOADINGS 
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THOMAS DE LA RUE AND CO. LID. 


CHANGE OF NAME: REORGANISATION 
AND CO-ORDINATION OF GROUP’S 
ACTIVITIES 


The 61st annual general meeting of Thomas De La Rue and Company Limited 
was held on July 23 in London. 


Mr. B. C. Westall, C.B.E. (the chairman), in the course of his speech, referred 
to the changes that had taken place in the structure and activities of the Company. 
He mentioned that it was proposed to change the name of the Company to The 

La Rue Company Limited, and said that the purpose was to enable the Security 
and Potterton Divisions to be formed into wholly-owned subsidiary companies. 
He added: The Directors of the Parent Company feel that with the rapid expansion 
that has already taken place and the further developments which will follow, the 
various sections of the business will be better served by each having its own Board 
of Directors. The Managing Director will be the Chairman of the 3 main sub- 
sidiaries and will co-ordinate the activities of the Group as a whole. 


The Security Division will inherit the title of Thomas De La Rue & Co. Ltd., 
and Thomas De La Rue S.A. Industrias Graficas and The De La Rue Banknote 
Company, Inc., will be subsidiaries of it. The Brazil Company has been formed 
for the purpose of extending the Company’s security interests in that country, 
which are already considerable, and The De La Rue Banknote Company, Inc., 
has been established in New York with a view to obtaining some part of the big 
business in Stock Certificates, Bonds, etc., that we think is available to us in that 
great country. One of the Assets that will be acquired by the new Thomas De La 
Rue & Co. Ltd. will be the Company’s shareholding in the Pakistan Security 
— Corporation. I am glad to report that the Corporation continues to do 
well. 


The Potterton Division will become Thomas Potterton Ltd., thus carrying on a 
name and reputation prominent in the Heating field for more than one hundred 
years. 


THE YEAR’S RESULTS 


The Group Profit for the year, before Taxation, amounts to £1 ,468,516 compared 
with £1,181,878 for Thomas De La Rue for the previous year. Taxation absorbs 
£918,648, leaving a balance of rigs 868 out of which the interest of outside 
Shareholders, amounting to £91,544, has to be deducted, leaving profit attributable 
to the Company of £458,324. Profits retained in subsidiaries amount to £60, 
and Dividends absorb £196,420, leaving a surplus of £201,844 compared with 
£307,792. This surplus has, as last year, been left in Carry Forward. As has been 
the case with most manufacturing companies, our results reflect increased sales 
but lower margins of profit. Group sales as a whole were higher than last year 
but in our plastics business, where we had budgeted and prepared for an increase 
in the last half of the year, we could only maintain the same turnover as in 1956/57. 
This fact, combined with lower margins of profit, was mainly responsible for 
overall profits being lower than we had anticipated. 


Commencing on the Balance Sheet, Mr. Westall said: The total Assets of the 
Group are £9,609,931 as compared with the total Assets of the Company last year 
of £6,415,798. The surplus of Current Assets over Current Liabilities is £2,706,627 
compared with the surplus on the Company’s Balance Sheet last year of £2, 372, 500. 


During the course of the year under review, the sum of £926,000 was used. out 
of the Capital and Revenue Reserves to increase the Issued Share Capital of the 
Company when there was the issue of one 5/— share for each held which was 
subsequently consolidated into shares of 10/— each. The Capital op of the 
Group now stand at £440,075 and the Revenue Reserves at £1,777,891 


DIVISIONAL ACTIVITIES 


SECURITY DIVISION. Whilst at the moment the Security plant is running 
to capacity, the recession in world trade is bound to be reflected in a slackening in 
the demand for Currency. On the other hand, there is a growth in the demand for 
our new Banknote Counting Machines and other equipment which will, ' hope, 
be of increasing value to the new Security Company. 


STATIONERS DIVISION. At the close of the year the manufacturing of 
ONOTO Pens was discontinued. The operations of the rest of this Division will be 
incorporated in the “ new ’” Thomas De La Rue & Co. Ltd. 


POTTERTON DIVISION. The general acceptance by the Heating trade of 
our products has been very encouraging. We hope that the new Company will 
show an advance this year and the indication is that this will be so. 


FORMICA LIMITED. There is every sign that our efforts to carry FORMICA 
laminates from the kitchen to other parts of the home will meet with success. 
This we hope will equally apply to the further utilisation by Industry of FORMICA 
products. To maintain our previous high level of sales and profitability will not 
be easy but there are many indications that fabricators, the furniture trade and 
the general public continue to prefer an article of the highest quality. 


On the export side, every endeavour is being made to expand the sale of 
FORMICA products but competition is keen and prices low. During this year 
we managed to maintain our position, in spite of the loss of Australia as a market 
for our Tynemouth factory. This year we have already experienced licensing 
difficulties in New Zealand and this problem will undoubtedly make itself felt in 
other markets. However, FORMICA material is steadily finding its way into the 
homes and industries of all peoples of the world and we hope that this steady 
trend will go some way to offset any temporary trading difficulties. 


OUTLOOK 


Looking at the Group as a whole, and at things as they are now, I think the 
most we can look forward to in the present year is to equal the past year’s results 
but thereafter, given reasonable trading conditions, we may expect to see a 
resumption in the upward trend in our affairs. 


The report was adopted and the other business duly transacted. 
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Aouncing 


PYRUMA 


electronic controller 


LIST PRICE £32.10.0 











( ACCURACY TO 85.1041 (1% f.s.4.) ) 7 
! 


LONG SCALE. 8 








RUGGEDLY CONSTRUCTED 
INSTANTANEOUS CONTROL OPERATION 
MINIMUM PANEL SPACE 

ON/OFF INDICATING LIGHTS 

CALIBRATED FOR ANY STANDARD THERMO-COUPLE 


Thirty-five years experience in the manufacture of fine 
electrical instruments are behind the Sifam Pyromaxim 
Electronic Controller. 


Produced specifically to meet the demand for an 
economically priced instrument capable of working to 
high standards of accuracy, this new Controller combines 
sound design and well-proved construction principles 
with complete reliability. 


Adequate Service arrangements are 
in operation at selected centres. 


Writef or Folder describing this 
new instrument in detail. 


SIFAM ELECTRICAL INSTRUMENT CO. LTD. 


Torquay, Devon, England 


Telephone: Torquay 4547. Telegrams & Cables: Sifam, Torquay. 
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GENERAL PURPOSES PLATEN 


r om 





Fully insulated. © Thermostatically 
The non-metallic electrical 7 controllable up to 150° C., 1} kW 
heating element. loading, mains voltage. 


DEVELOPED FOR THE PLASTICS INDUSTRY 


For CURING PLASTICS and forming P.V.C., Perspex, Polythene, etc., or any job where 
even low temperature heating is required. In sizes 24 in. x 24 in. or 24 in. x 36 in. The 
Platen can be fitted with a hood (supplied separately) for converting to an oven. 

This, and the many other applications of MHOGLAS will be on display at the SBAC Show, 
Farnborough—August 3\st to September 6th. 





DEPT. P.l, HUNTING MHOGLAS, LTD., THE AIRPORT, LUTON, BEDS. LUTON 6060 











Cutting roll or strip material by 
hand is a waste of time when you 
can use an “ Autogil” guillotine. 
No more squaring-up, marking, and 
cutting individual pieces—it’s a 
matter of moments to set the 
measure-control, apply the material 
to the rollers and as soon as you 
like 120 pieces a minute are stream- 
ing from the machine. So truly cut 
and uniform in size that you can 


lay a spirit level across the edges of 
any batch and prove an Autogil’s 
precision for yourself. 
Meanwhile, send us a sample of felt, 
ak cae =— Ggenas ca © 
included), textile fabric, plastic te ) r mi 4 n 
film, foil, fibre, mica, paper, eee 
wire or thin sheet metal and 
we will gladly return the ‘ e 2 
sample pieces cut to the If you will Vacuum Forming is another service 


ey. let us have offered by Tensile Products Ltd., in 
any plastic addition to General Plastics Fabrication. 
fabricating With this process an infinite variety of 
problems you shapes can be produced economically 
need coseming in High Impact Polystyrene, Cellulose 
; oe — a Acetate, etc., for such purposes as 

; i very please ’ “ 
pe pond ty po eet Tog enon to a our Packaging, Display, Signs, Interior 


lt cuts 240 pieces of tube or rod up to expert advice Fittings for Cabinets, etc. 
+” o.d. per minute. : 


WALLIS ENGINEERING COMPANY TENSILE PRODUCTS LTD. 


399 WHE WICK ROAD chicago By WILLOUGHBY RD., HARPENDEN, HERTS. TEL. HARPENDEN 3515 





Telegraphic Address: Autogil Birmingham I! 








SOUTHERN INDUSTRIES AGENCY 
(LONDON SALES OFFICE FOR{THE GROUP) 
¥-BAK RUBBER & PLASTICS SUITE 52: 26,,CHARING CROSS ROAD 
MITED MANUFACTURERS LONDON, W.C.2. Telephone: Covent Garden 2538 


+ H E R M Oo P L A S T I * S Virgin high acetyl and standard, cellulose acetate moulding 


eh e able to reprocess your redundant 

Cellulose Acetate . Polythene . Polystyrene . Aceto-Butyrate ase ap oon eda Qrenciens ie nh powders. We 
P.V.C. and Co-polymer compounds . Polystyrene/Rubber 

compounds . “ Semlux” Fibreglass products . “ Plastiblox ” would be pleased to make you an offer for your scrap. 

Clicker and Rev Press Boards. Prompt deliveries of virgin and reconstituted powders. 


LET US SOLVE YOUR MATERIAL PROBLEMS—THERMOPLASTICS IS OUR BUSINESS 
“LY-BAK PRODUCTS ARE GUARANTEED TO SATISFY ” 
SAMPLES AND SERVICE AVAILABLE UPON YOUR INSTRUCTION 
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Have you a TUBE PROBLEM ? 


—if so, let us solve it 


As a user of tubes—metal or otherwise—just con- 
sider whether or not a PAPER tube will do the job. © 
Our paper tubes, made of special quality paper, are 
impregnated with Thermo-hardening resins. Strong, 
light in weight, they show a definite economy in cost. 
Used increasingly with every satisfaction in many 
industries. It will pay you to investigate this. 


Write to: 


THE TEXTILE PAPER TUBE CO. LIMITED 


OAKWOOD MILLS - ROMILEY ~- NR. STOCKPORT 
Telephone: Woodley 2271-4 








Matched to your 
requirements 


For screening, sorting or sifting heavy minerals 
or fine powders. 

For filtering and processing liquids and semi- 
solids. 

For restricting access and providing protection. 
For improving presentation, the ornamental 
patterns add style and dignity to industrial 
design. 


Please ask for Catalogue No. PS 858 


‘Harco’ Woven Wire 


G. A. HARVEY & CO. (LONDON) LTD. 
WOOLWICH ROAD, LONDON, S.E.7 
Telephone : GREenwich 3232 (22 lines) 
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Scrolls for Plastic Extruders made to any size constant or variable pitch 


JOHN DOCKER & CO. (ENGINEERS) LTD. also 


Cromwell Works, North Feltham Trading Estate, Feltham, Middlesex. Manufacturers of Spiral Marking Machines 
Bunching machines up to 24” diameter, Bobbins 
Paper lapping machines, Stranding machines 
Pay-off and Take-up Stands, etc. 


Telephone: Feltham 6341 Telegrams: Docrebuilt, Feltham Cables: Docrebuilt, London 



































JUSTOFLEX E.50 
(EPOXIDISED SOYABEAN OIL) 


JUSTOFLEX E.60 
(EPOXIDISED COTTONSEED OIL) 





EPOXIDISED ESTERS 


HELI-COIL 
REGISTERED TRADE MARK METALLIC LAURATES, 
PUSH-TYPE IW ERIS RICINOLEATES, & STEARATES 


THE READY-MADE THREAD FOR 
MOULDED MATERIALS LEAD PHOSPHITE DI-BASIC 


Eliminate the need for solid bushings and tapping, use 
HELI-COIL PUSH-TYPE INSERT the ready-made screw 
thread for moulded and plastic parts, die cast alloys, 
powdered metals, all soft light materials and many hard 
metals. Pushed directly in drilled cast, or moulded, blind 
or through holes, this is the ideal low-cost, volume pro- 
duction, fastening method. A few shillings in tooling is all 
you need for up to 1,200 holes and more per hour. 


0s Pp THEODORE ST. JUST & COMPANY, LIMITED 


Write for details to: WHITEFIELD, MANCHESTER, ENGLAND : Tel.: Whitefield 321! 
ARMSTRONG PATENTS CO. LTD., BEVERLEY, YORKS. 


BAP 9 






















































































, 
PERSPEX Stockists of 


Fabrications, 
Mouldings, 


seumeong PERSPEX - DARVIC - COBEX 
lied Trades. © BEXOID - TRAFFOLYTE 
Exterior, Interior, 
& Tlluminated t 
: re e . 
wocine B MDiin Onginecting GoLid 
Engraving. 2 
t CLARENDON ROAD, HYDE, CHESHIRE. Tel. HYDE 2091 
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APM 21 


HAND OPERATED BENCH INJECTION 


MOULDING MACHINE 


* SUITABLE FOR WORKING THERMOPLASTICS— 
CELLULOSE ACETATE, POLYSTYRENE, POLYTHENE, 
etc., with normal cylinder—NYLON with special cylinder. 


FITTED WITH SEMI-AUTOMATIC HOPPER’ FEED. 





CAPABLE OF PRODUCTION RATES, depending upon 
mould design UP TO 100 INJECTIONS PER HOUR 
WITHOUT SPECIAL SKILL. 


AND TWO TOTALLY NEW FEATURES ! 


FITTED WITH NEW LEAK-PROOF, SELF-SEALING 
AND INTERCHANGEABLE CYLINDER UNIT (Patented). 


CAPABLE OF ACCOMMODATING MOULDS OF 
VARYING SIZES IN NEW QUICK-ACTING CAMLOCK 
VICE. 


ASMIDAR PLASTIC MOULDING MACHINES LTD. 


116 VICTORIA STREET, LONDON, S.W.I Telephone: ViCtoria 5554 














— az 
farnborough air display NUMBERS 


AUGUST 29 


BRITISH AIRCRAFT INDUSTRY NUMBER 2s. 6d. 


SEPTEMBER 5 


FIRST S.B.A.C, REPORT Is. 6d. 


SEPTEMBER 12 


SECOND S.B.A.C. REPORT Is. 6d. 














Overseas readers in particular are reminded 

that these three issues combine to form a complete 

and permanent record of both current progress in the industry 
and this important aeronautical event. @rder your copies today 

If you experience difficulty in obtaining copies 

from your usual supplier please write to 


THE SUBSCRIPTION DEPARTMENT 


TEMPLE PRESS LIMITED - BOWLING GREEN LANE - LONDON, E.C.1 - ENGLAND 
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Elm plastic®, 


Plastic Goods Manufacturers, 

Solely to the trade, Tool Designers, 
Toolmakers, Injection Moulders, Slush 
Moulders, Vinyl Rotation casting, 
vacuum forming, plastic coating and assemblers. 
Styrene Cellulose Acetate, soft, semi-rigid and 
rigid P.V.C., Alkathene and Diakon. 
Nylon. 


Elm Plastics Limited 


RAINHAM, KENT 
’Phone: Rainham, Kent, 81447 











AJAX 


HAND GRINDERS 


FOR YOUR MOULDS 


AJAX JUNIOR 
Weighs only 8 oz. Speed approx. 
90,000 R.P.M. For Grindstones 
%” to %” dia. Sturdy Spindle 
Collet bored for 4” dia. shanks. 
Air Pressure required 50-100 
Ibs./sq. in. 
Leaflets P2 and P3 


on request. 


Please state Air Pressure 
when ordering. 


BRIGGS BROS (ENGINEERS) LTD 
206 Edward Rd., 
12 


AJAX III 


Powerful, yet easily handled. 
Speed approx. 50,000 R.P.M. 
For Grindstones 3” ” dia. 
Collet bored for 6 mm. or 4” 
dia. shanks. Air Pressure 
required 50-100  Ibs./sq. 


Birmingham, 
Calthorpe 2995 











A LITTLE 


For all plastics 

including thermo- 

plastics, thermo- 

settings, laminated 

resins, rubber, 

synthetic rubber and 

other high polymers, 

Ambersil is the finest 

mould release agent 

available today. It comes in two 

grades: Formula One is a pure methyl 
silicone fluid of considerable properties including a 
virtual non-inflammability, whilst Formula Two is 
solvent diluted producing a finer spray but with lower 
flash and ignition points. The use of the second type 
should therefore be restricted to moulding operations 
at the lower temperatures. Formula One is also a first 
class “anti- stick” for unlimited application - apply 
it where sticking must be avoided, just a little squirt. 











For domestic and industrial flooring 


PHENCO 


The modern flexible Vinyl-Plastic Flooring 


For the cable industry 


PHENWRAP 


Dielectric and Sheathing Compounds, wrappings 
and sheetings of various thicknesses and colours 


MOULDING POWDERS 


Polyethylene and Polystyrene 





Write for full details of the complete range 
PHOENIX RUBBER CO. LTD. 


Works: 2K, Buckingham Avenue, Trading Estate, Slough 
Telephone: Slough 22307/9 
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The international pipe couplings 
of proved efficiency 


ERMETO high pressure couplings have 
several outstanding qualities, not the least 
of which is their trouble-free service even in 
conditions of extreme vibration. Beyond the 
removal of burrs no work is necessary on the 
EQUAL , pipe ends. Joints are made in a matter of 
ELBOWS ¥ . moments and when required can be broken 
Stevan and re-made any number of times without 


pipe sizes 
}’to 14” cin ened tin secde impairing the pressure tightness. Because of 
tx” to 1)” and N.B. pipe sizes 4” to 14” our specialized knowledge we have createda 
range of fittings to suit almost every 
conceivable purpose, but we are always 
prepared to supply fittings to suit individual 


requirements. 


ERMETD. 


Literature and catalogues gladly sent on request 


be BRITISH ERMETO CORPORATION LTD 
BANJO COUPLINGS TYPE 1 pcmcia le Regn Reed aaeees eee 


to suit O.D. pipe sizes &” to j” to suit N.B. pipe sizes }” tolk” | Phone: Maidenhead 5100(10 lines) Grams: Grambon, Maidenhead 
and N.B. pipe sizes 4” to }” 











THE BOSTON 
UNIVERSAL ‘TAKE OFF’ 


THE EIGHT STAR MACHINE WHICH MEETS ALL YOUR NEEDS 





Hauls off all tubes and profiles—rigid, brittle or flexible. 


Instantly adjustable for any size or profile with unskilled 
labour. No taper rollers to adjust and synchronize. 


Powerful positive non-slip dead centre line haul-off. 


Obviates trial runs. No time or material wasted in 
starting up. 


One hundred per cent. consistency. 

One hundred per cent. perfect quality. 

Compact and requires little floor space. 

A fine engineering achievement—fully guaranteed. 
THESE POSITIVE FEATURES SAVE YOU LABOUR AND 
MAINTENANCE COSTS, AND AVOID STANDING TIME 


” 


oo 
2 STANDARD MODELS 0—10” 


M10 GET MILES MORE QUALITY PRODUCTION WITH 


World Patents Pending BOSTON —— EVERY FOOT PERFECT AND SALEAGLE 
i 








Consult us for your special-purpose requirements Trade Enquiries Invited (Home and Overseas) 


BOSTON MARINE & GENERAL ENGINEERING CO LTD 


VICEROY WORKS, LOW FIELDS RD., LEEDS, 12, ENGLAND. Tel: Leeds 34261/2/3. Telegrams: Bosmarco, Leeds, 12 
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** PEPCO ” 


@ Bench-type injection 
moulding; machine. 


@* Capacity 3} oz. Pro- 
duction rate f120 per 
hour. Mould dimensions: 
3” x3" x 2”. 


A Section of : @ Most versatile 
machine suitable for 
working all thermo- 
plastics including nylon. 


Spa Plastics 
Moulding Shop 


1 @ Special “ non-drip” 
Injection Moulders & aacamanane 


to Customers Specifications . © Ven eonpritanine 
' % mould service in stainless 
up to 32 OZS. “> steel, nickel chrome steel 

- . and electro-formed hard 
Enquiries Invited eae. 


Technical Advice Service Available 





SPA PLASTICS (Division of Spa Brushes Ltd.) It is with considerable pride that we for __ particulars 


present our new model—an efficient 
bench-type machine which provides 


. . M 
Chesham, Buckinghamshire. So ae se a Aen anufactured by 
oa of aeration, mae PEPCO LTD. 
t oulds, 
Telephone: Chesham 371 (P.B.X.) this ke cue canals toeilian af ies 21, SKI N NER ST., EC! 


kind on the market. 




















CUTTING ae "ri 


We can give prompt service for cutting 


PLASTICS 
M4 2 1 ee ” ° - e& 
plastic sheet material " is thick, te POLYTHENE, Polystyrene, Acetate and Perspex. We * 
into strips or panels of any length i are sellers and buyers of these materials in any form. 
* kag tsi ; GRANULATION and rep g plant for:— 
4-10" wide. The cut is clean and Nylon, Cellulose Acetate, Polystyrene, Polythene and 
other Thermoplastic scrap. Materials ground to customers’ 
absolutely free from any burr, squeezes, requirements. 
All enquiries to:— 


or steps, and to a close tolerance. a 
- John Castle &co.ttd * 


PROGRESS PRODUCTS LIMITED 
Eskdale Road, Industrial Estate, Uxbridge, Middx. Fa. «o . ROE nes 8 ~ 2 
Telephone : Uxbridge 8674/5 ae sagas 























S 


CAST ACRYLIC =~ 


TRANSPARENT TUBES 


(by 1.C.1. process) 

















for Chemical and Industrial applications or where clear vision is essential. 
From 2” O.D. to 6” O.D. in various wall thicknessses. 


Also ‘‘PERSPEX’’ AND RIGID P.V.C. 


Fabrications and Mouldings—Pressed or Vacuum Formed by Specialists. 

SUNTEX SAFETY GLASS INDUSTRIES LTD., Thorney Lane, Iver, Bucks. 
Telephones : Uxbridge 4970 and Iver 11/12. 

MOON AIRCRAFT LTD., BOX, WILTS. Telephone: Box 488. 
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MOULDS 
FOR MODERN PLASTICS 


ALSO... 
JiGS AND GAUGES 


206 


BARBER & 


DUFFY L” 


214/222 CARDIGAN ROAD, LEEDS 
"PHONE : LEEDS 52033 


PLASTICS 











Stabilisers 
for P.V.C. 


White Lead* is still the cheapest 
and most widely used 


(*prepared by our special process ) 


Dibasic Lead Phosphite 
Excellent Heat and 


Caner Light stabiliser 


pigmenting 
types Tribasic Lead Sulphate 
A special Dielectric 


Heat stabiliser 


Lead Silicate 
Metallic Stearates 
(Barium, Cadmium, 
Calcium, Lead, 
Triklar*). 


Transparent 
and 
Translucent 
Types 


*For efficiency and hygiene White Lead and 
Triklar are supplied only as dispersed pastes. 
Other products supplied dry or dispersed in 
plasticiser at buyer’s option. 


ASSOCIATED LEAD 


MANUFACTURERS LIMITED 


SPECIAL CHEMICALS DIVISION, CRESCENT HOUSE, 
NEWCASTLE UPON TYNE, I 
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ALQUIST 
Two Station 


Turret Winder 
with automatic cut-off and automatic reel changing 


The ideal continuous batching machine 
for use with plastics calenders; built to suit 
individual requirements; material wound up 
at accurately controlled tension. 
ALQUIST winding machines for layfiat film, for 
extruded pipe and hose and many other purposes. 
Slitting and opening machines for layfiat. 
Inspection and rewinding machines. 
ALQUIST and HYPERBOLIC winders for installation 
in new or existing equipment. ALQUIST CLIPPER 
cross-cut shears for rigid plastics sheeting. 


ERNATIONAL 


PoarwmATION LiD 


Factory representatives for Alquist Winders 
international Corporation Ltd., 
1 Cornwall Road, London S.E.1 
Telephone: WATERLOO 3854 
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SIMPLY 

SHUT-OFF 

WHEN STEAM 

IS NOT REQUIRED 


% Fully automatic 
No attendant required 


3% No boilerhouse 
No chimney. No fuel store 


%* No fire risk. Will go beside 
machines using steam 


B & A Electrode Boilers have been used in British Industry for 
over 25 years. They are more convenient, more compact than 
any other steam raisers. Users say “ The saving of space in our 
plastics factory is considerable.’’ ‘‘ Steam pressure keeps more 
constant than any other type of boiler.” Write for Catalogue I.F. 


B&A 
ELECTRODE 
BOILERS 


BASTIAN & ALLEN LTD., FERNDALE TERRACE, HARROW, MIDDLESEX 
BA39 


We also make the “‘SPEEDYJET”’, the 
only mobile cleaner that can be used 
indoors with No flame, No fumes. Just 
plug in and one man does the work of 
five— with high velocity steam and 
detergent. Write for Catalogue 5.F. 





East 307F23 . 





We are cash buyers 
of merchandise of 
every description. 
Also Clearance 
Stocks. Discontinued 
Lines, Surplus and 
Redundant Stocks. 
Bottles, Jars, 
Screw Caps, Car- 
tons, and other 
Packaging 


STOCKS BARS 
fot c Xs H posed of through us 


without delay, on the 
most favourable terms, 
and without trouble. 

Should you have anything for disposal either now or at any future time 

please send us samples, full particulars and price on a cash settlement 

basis and the matter will have our immediate and careful attention, 


RELIANCE TRADING CO. 


75, FAIRFAX ROAD, SWISS COTTAGE, LONDON, N.W.6 
Phone: Kilburn 0581 & 0038 Grams: “GORDON” KILBURN (658 
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PLASTIC WELDING 


4 


ELECTRODE 
CONSTRUCTION 


Availabie with plain and decorative 
including the Metal-Woods 
‘CUT-SEAL’ double faced rule for 
simultaneous welding and cutting 


faces, 


METAL-WOODS LTD., Market Harborough 
9990000000000 00006 


*phone 2491 


made simple and economical by 
METAL-WOODS precision brass rule 


*grams Metalwoods 
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Exnquiries to: 





UNITED COKE AND CHEMICALS COMPANY LIMITED 


(SALES DEPARTMENT 79) P.O. Box No. 136 Handsworth, Sheffield 13 


Telephone: Woodhouse (Sheffield) 3211 Telegrams: ‘Unichem’ Sheffield 








! Fanclok 


\ SELF - LOCKING 


\ 
\ 


\ 


* Pusey 


# PROVIDE \ rT 
RE-USEABLE \ \ 
SELF LOCKING —\ y) 
THREADS IN BLIND IN 4 
HOLES \ \ 

#e NO SPECIAL TOOLS \ \ 
NECESSARY . . JUST ’ 
PRESS INTO ROUND 
HOLES \Q2 

Types supplied for 

plastic, wood and 

other compositions 

Write for 

Leaflet 


No. 201 


THE PRECISION SGREW & MFG Go. Ltd. 


UNION STREET - WILLENHALL - STAFFS 
TELEPHONE: WILLENHALL 621 & 622 





Fy 
Ke MOULD 6 





LIVERPOOL 


REGENT ROAD 
BOOTLE 20 


(BootLe 4621/8) 


MANCHESTER 


BARTON DOCK ROAD 
URMSTON 
(UrmsTON 2205) 


BULK HAULAGE 


OF ALL TYPES OF 


LIQUIDS 
« POWDERS 


ALSO TANK & HOPPER VEHICLES ON 
CONTRACT HIRE 


PICKFORDS 


TANK HAULAGE SERVICE 


MARSHGATE LANE 
STRATFORD 


LONDON, £.15 
(MaryLanp 3064/7) 














96 PLASTICS AUGUST, 1958 


SYN 


We Buy and Sell all types of 


PLASTIC SCRAP 


We welcome enquiries to grind customers’ own material 


Acetate j. W. k A S - & CO., LTD. — 
Butyrate Celluloid 


Nylon 27 BEETHOVEN STREET, LONDON, W.10 Polystyrene 


Polyethylene Telegrams: Telephone: P.V.C. 
NASPEX, NOTTARCH, LONDON LADBROKE 4655-6-7 


SaOMHNMUNNNNUTVNOAUUTANAT UU NN 


INI Ne 











Prototype Machines 
Special Purpose Parts 


and Modifications 


Telephone Manufactured to order by 


Euston Geo. Wailes and Company Limited a <a 
ee THE MERSEY WHITE LEAD CO. LTD. 


3176 382/388 Euston Rd., London, NWI1 Sankey Bridges, Warrington 


Telephone: Warrington 30258/9 














UP TO 12 OZS. CAPACITY IN 
e DIAKON e POLYTHENE 
FOR ALL YOUR WIRE NEEDS | | @ POLYSTYRENE e NYLON and P.V.C. 


mo | > 3-D MOULDINGS and NAME PLATES 
Ln 2,9 =, > MACHINED PARTS IN PLASTICS and METALS 
> PLASTIC COVERING 
pal > WE OFFER OUR 30 YEARS’ EXPERIENCE TO YOUR 
——) . _ | NEEDS 


Spero 


: oO F HAL I FAX | to Telephone: 
RAGLAN STREET, HALIFAX, YORKS. Telephone: Halifax 3339 & 5249 H.M. Government LICHFIELD 3591-2 
96 Park Lane, Croydon, Surrey. Telephone: Croydon 3814/5 


PLASTIC | wor. 


LK Plastic Welding 


POLYTHENE | No vane required. 4 a 
POLYSTYRENE Hot airstream, 180°- a a 
DIAKON, PVC. 500° C., simply by -_ * c ‘aie 
ACETATE, PERSPEX IN ee UYE RS | necting to mains supply. - 

LUMP, SCRAP, FILM For hard and soft P.V.C., Polythene etc. Under 24 Ibs, can 
GROUND AND REGROUND FORMS | be carried in a briefcase. Also available : LP Welding Pistol, 


124 ounces only, Chamfering & Cutting Tools and Feedrollers. 


HERBERT CONNOR LTD. | Apply Catalogue P7 
Send Samples and Details: 120, Beaufort Park, London, N.W.1I WELWYN TOOL COMPANY LIMITED, 


HIGHEST PRICES PAID ON ANY TERMS Stonehills House, Welwyn Garden City, Herts. Tel. Welwyn Garden 5403. 


Telephone: Speedwell 5023 


| INJECTION MOULDINGS 














Contractors 
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PRESS DAY.—Classified advertisements for the September issue must 
be received at Head Office by first post Monday, August 25. 


Last-minute additions and deletions are accepted by telephone from trade 
advertisers up to noon. Advertisements received too late for a particular 
issue are automatically inserted in the succeeding one unless instructions to 
the contrary are received. 


RATES.—6d. per word (minimum 12 words 6/-). Each paragraph charged 
separately and name and address must be paid for. Semi-displayed setting 2 gns. 

r single column inch. Series discounts of 5% for 6, and 10% for 12 consecutive 
Peertions allowed to trade advertisers. 


TERMS.—Strictly net and prepayable. Monthly accounts for settlement by the end 
of the month following insertion are allowed to trade advertisers if satisfactory 
references are provided. 


REMITTANCES.—Cheques and 


PLASTICS 


THE PROPRIETORS retain the right to refuse or withdraw advertisements at 
their discretion and are not responsible for clerical or printers’ errors although every 
care is taken to avoid mistakes. 

BOX NUMBERS. —Private advertisers desiring to have replies sent care of 
“* Plastics ” may do so on payment of 1/— to cover booking and postage, plus cost of 
four extra words. Box numbers must not be used for the purpose of circularizing and 
the proprietors do not undertake the distribution of such matter received. To avoid 
mistakes in forwarding, Box numbers should be carefully and legibly qonied and 
replies sent to Box P000, care of “‘ Plastics,” Bowling Green Lane, London, E.C.1. 
DEPOSIT SYSTEM.—Facilities are available to readers to purchase advertised 
goods on approval by depositing the purchase price with “‘ Plastics.” Fulf details on 
application. Commission 1% (minimum 2/—) on amount deposited. 

HEAD OFFICES.—Bowling Green Lane, London, E.C.1, England. Telephone: 
Terminus 3636. Telegrams: ‘‘ Pressimus, London Telex.” Telex: 23839. 
BRANCH OFFICES: Bayliss House, Hurst Street, Birmingham, 5. Telephone: 


anager, “* Plastics,” 


ostal orders should be crossed and made 
ayable to. [TEMPLE PRESS LIMITED and instructions sent addressed to the 
Mi Bowling Green Lane, London, E.C.1. 





AGENTS WANTED 


GLASS FIBRE KITS 





MACHINISTS OF INDUSTRIAL PLASTICS with 
concentrated connections in London and Home Counties 
now wish to extend their activities to other areas, and 
invite enquiries from Agents with ability to introduce 
this class of work to Specialist Company of repute. 
Box P512, care of ** Plastics.” 251-11 


AUTOPLAX Glass Fibre Experimental Kits containing 
glass fibre mat, woven glass cloth, polyester resin, catalyst, 
accelerator and full instructions for use. All items avail- 
able separately ex-stock. Kits at 21s., 35s., 50s.. £6 and 
£9 10s., post a Plastics Co., Ltd., Autoplax 
House, 62-64 High St., Barnet, Hertfordshire. Barnet 
9147. Telegrams: Autoplax-Barnet. zzz-167 





AUCTIONS 


ESTABLISHED 1855, 
EDWARD RUSHTON, SON AND KENYON, 
INDUSTRIAL VALUERS, AUCTIONEERS AND 
FIRE LOSS ASSESSORS. 
12 YORK STREET, 
MANCHESTER, 2. 
Phone, Central 1937/8. 
Grams, Russonken, Manchester. 





zzz-151 





BUSINESS OFFICES AND PREMISES 





LEATHERHEAD, SURREY. Convenient position on 
main Leatherhead—Chessington Road. Attractive modern 
factory with good natural lighting. Mainly Ground 
Floor, a considerable section clear mfg. space. Office 
block. Central heating. Area 26,700 sq. ft. plus extensive 
concreted yards. Convenient loading. Immediate 
possession. Freehold. Low price for early sale. £52,500. 
Chamberlain & Willows, 23 Moorgate, E.C.2. (MET 
8001). 251-31 





BUSINESS OPPORTUNITIES 





PLASTIC MOULDER with toolroom facilities, 
desires co-operation with active distributing or wholesale 
organization with a view to manufacturing articles for 
their sole distribution. Write Box care of 
“ Plastics.” 252-1393 





£12,000 CASH 
This amount was recently paid to owners of business 
who answered following advert :— 
SPOT CASH for small engineering, rubber 
manufacturing, plastics or tool-making business 
with satisfactory profits capable of development; 
or would amalgamate; existing management 
could be retained. 
Entire management has been retained, and new factory 
now being erected to double output. Any others with 
sound proposition who would like to sell for cash please 
write, in strict confidence, to Box 29, c/o 191 
Gresham House, E.C.2. 251-12 





AUSTRALIAN MANUFACTURERS desire Rental 
Moulds for 2 oz. injection machine or contact British 
factory interested production of Patterns in Australia 
on Royalty basis. Highest banking references available. 
Robinson Manufacturing Co. Box 16, King St., P.O., 
Sydney. 251-x9425 


PLASTIC PAPER CLIP (Patent applied for). Will 
interested firm please write to Box P5118, care of 
Plastics.” 252-x9385 





CONSULTANTS 





W. BRUCE BROWN, F.R.S.A., M.S.I.A., designer 
‘oecializing in the development of new plastic articles. 
40 Roding Rd., Loughton, Essex. Tel. Loughton 4138. 


| $.C. Motor. 








_MACHINERY, TOOLS AND PLANT 





HYDRAULIC. Frazer mono-radial pumps, new and 
secondhand, in stock. Thompson & Son (Millwall), 
Ltd., Cuba St., London, E.14. East 1844. zzz-15% 


INFRA-RED PANELS, new and used. Potterton Gas 
and Met. Vic. Electric. Apply Barnacle Ltd., Croydon. 
Phone, THOrnton Heath 1924. 251-1364 


ONE ASMIDAR and One Pepco Bench Injection 
Moulding Machines, both recently purchased, perfect 
condition and hardly used. Best Offers. Box P513, 
care of “* Plastics.” 251-10 


FOR SALE. Two Gardner double cone blenders, 
4 ft. diameter, both complete with motors. new and 
unused. Replies to Box No. _ Dorland Advertising 
Ltd., 18-20 Regent Street, S.W.1 251-14 





CLICKING PRESSES 


Four pillar type “‘ Northampton ”’ Revolution, 5 h.p. 
Table 6 ft. 9 in. x 14 in. 


“ Northampton ”’ Swivel Head with 2 h.p. S.C. Motor. 
Head 19 in. x 11 in. Cutting table 3 ft. x 1 ft. 6 in. 


Swivel Head by British United Shoe. Head 20 in. x 
12 in. Table 3 ft. x 1 ft. 6 in. C/w 2 h.p. S.C. Motor. 


Swivel Head by British United Shoe. Head 20 in. x 
12 in. Table 3 ft. x 1 ft. 6 in. Flat belt drive. 


GEORGE COHEN, SONS & CO., LTD., 
SUNBEAM ROAD, 
LONDON, N.W.10. 

PHONE: ELGAR 7222/7. 





251-18 

WINDSOR INJECTION MOULDING MACHINES. 
One type S.H.3. 3 oz. (hand operated). One type S.H.4. 
4 oz. (fully automatic). For sale. In very good condition. 
Can be seen working by appointment. Stewart Plastics 
Ltd., Purley Way, Croydon, Surrey. CRO 6076. 251-26 





VERTICAL MULTI-TUBULAR BOILERS 
TWO—Size 50 Ruston “ Thermax,” 16 ft. x 7 ft., 


| 4,500 Ib./hr. 120 p.s.i. 


TWO_Size 35 ‘a “ Thermax,” 15 ft. x 7 ft., 
3,060 Ib./hr. 12 p 
Batoo 320 Goatees “ Thimbletube,” 14 ft. 6 in. 
a 2 ft. skirt) x 5 ft. 6 in., 2,800 Ib./hr. 120 p.s.i. 
'WO—Cochran No. 14, 14 ft. x 6 ft., 2,000-2,600 
Ib. y} hr. 100 p.s.i. 
ECONOMIC BOILERS 
THREE—Foster Yates & Thom. treble pass, 
9 ft.9 in. x 15 ft.6in. x 19 ft., 10,000 ib. /h r. 160 p.s.i. 
TWO—John Thompson treble pass, 9 ft. 6in. x 14 ft. 
x 19 ft., 9,500 Ib./hr. 120 p.s.i. 
John Thompson Super treble pass, 8 ft. 6 in. x 14 ft. 
x 18 ft., 7,150 Ib./hr. 120 p.s.i. 
TWO—Hartley & Sugden treble pass, 7 ft. 6 in. dia. 
x 8 ft. 6 in. x 12 ft. 1 in., 3,420 Ib./hr. 100 p.s.i. 
GEORGE COHEN, SONS & CO., LTD., 
WOOD LANE, LONDON, W.12. 
Phone, SHEpherds Bush 2070. 
AND 
STANNINGLEY, NEAR LEEDS. 


Phone, Pudsey 2241. 251-19 


Midland 6616. 50, Hertford Street, Coventry. Telephone: 1, 
Brazennose Street, Manchester. Telephone: Deansgate 6114-8. 12, Renfield Street, 
Glasgow. Telephone: Glasgow Central 1413. 


Coven mtry 62464 


Machinery Tools and Plant (contd.) 


NEW HIGH SPEED 12 in. ELECTRIC BANDSAWS 
for sale. For cutting Polythene, P.V.C., Rubber, Perspex, 
Cork, Leather, Cloth, etc., with eight speeds. 400/440/3 
phase supply. Illustrations and prices from makers. 
F. J. Edwards Ltd., 359 Euston Rd., London, N.W.1, 
Euston 4681. 251-32 - 





PLASTICS MACHINERY 
Hydraulic Presses of all sizes. Injection Machines. 
Extruders. Mixing Mills. Hydraulic Pumps and 
Accumulators. 
Send your requirements to the specialists. 
REED BROTHERS (ENGINEERING), LTD., 
REPLANT WORKS, 
WOOLWICH INDUSTRIAL ESTATE, S.E.18. 
Phone: Woolwich 7611. 251-20 





MIXERS AND BLENDERS. Usually a varied 
selection available for quick delivery. Enquiries welcome. 


| Winkworth Machinery Ltd., 65 High St., Staines, Middle- 


sex. 256-1410 


FOR SALE. Fully Automatic Tavannes Moulding 
Presses. Designed for series production of parts made of 
Thermosetting moulding compounds such as Bottle Caps, 
Tube Caps, Instrument Knobs, Buttons, parts for 
Electrical Apparatus, etc. One machine type 5B single 
impression. One machine type 5AB single and treble 
impression. Both machines in near new condition. 
Also One Daniel Pellet Moulding Machine. And an 
assortment of dies for Tube Cap Moulding. Inspection 
by appointment London area. Box P5110, care of 
“* Plastics.” 252-1412 


B.U.S.M. CLICKING OR CUTTING PRESS for 
leather, rubber, plastics, card, fibre board, etc., for sale, 
arranged motor drive. Bed 36 in. x 17} in. Maximum 
daylight 6 in. Swing ram face 20 in. x 13 in. Cutting 
boards. Photos, etc. F. J. Edwards Ltd., 359 Euston 
Rd., London, N.W.1, or 41 Water Street, ner a 

251-38 





OIL FIRING EQUIPMENT 


Cnz Set of Oil Firing Equipment by Combustions 
Limit:d, suitable for two Lancashire or Economic 
Boilers, capacity 8,000/10,000 Ib. per hour each com- 
prising:—2 pumping and heating units including steam 


| oil heater, Weir fuel oil pump, hot and cold oil filters, 


burners, furnace closing plates and controls. 
GEORGE COHEN, SONS & CO., LTD., 
WOOD LANE, LONDON, W.12. 
Tel: SHEpherds Bush 2070. 
AND 
STANNINGLEY, NR. LEEDS. 
Tel: Pudsey 2241. 
252-1426 





MACHINERY, TOOLS AND PLANT 
WANTED 





INJECTION MOULDING MACHINES required. 
Condition or size not important. Send details Box 


| P497, care of “* Plastics.” 254-1367 


TABLETING MACHINE, 1 in. tablets, Garnett’s 
Gresley Castors Ltd., Ordsall Lane, Salford, 5. 
251-x9659 


WANTED. Second-hand H.F. Welder for plastic 
sheeting, JP7, JP12, JP14. or any other about I-1. ‘. be 
Apply Box P516, care of “‘ Plastics.” 1-8 


EXTRUDER and VACUUM FORMING MACHINES 
Wanted. Send full details Box P515, care of “* Plastics.’” 
251-1411 








MISCELLANEOUS 





CARDBOARD BOXES, also heavy and water- 
resisting containers. Rigid, folding, plain and printed. 
Charles Commissar Ltd. (Est. 1907), 12 Heneage St., 
London, E.1. Bishopsgate 6818. Noted for ar Tio 





MOULDS 





YOUR DESIGN 
OUR DESIGN 
MOULDS TO YOUR SATISFACTION 
AND OURS. 
PRECONOMY CO. LTD., TOOLMAKERS. 
Eastfield side, Sutton-in-Ashfield, Notts. 


etc. Box P495, care of “ Plastics.” 254-1366 





INJECTION MOULDS. 
COMPRESSION MOULDS. 
TRANSFER MOULDS. 
OUR DESIGN — YOUR DESIGN. 
ENGRAVING. HEAT-TREATMENT. 
ANY OR ALL SERVICES AVAILABLE. 
LEIGH TOOL & GAUGE CO., LTD. 
EMPIRE WORKS, CLEVELEYS, LANCS. 
Established over 25 years. zzz-172 





INJECTION AND COMPRESSION MOULDS. 
Designed and made by Anglo Cutting Tool Co., 117-119 
Marlborough Rd., Romford, Essex. Romford bes nins 





_ PATENTS 





THE PROPRIETOR of Patent No. 691444 for 
Me Machines for Feeding, Working and Mixing Plastic 
Material,” 
Licence or otherwise in the United Kingdom. Replies 
to Haseltine Lake & Co., 28 Southampton a8 
Chancery Lane, London, W.C.2. 251-27 





PRODUCTION CAPACITY AVAILABLE 





INJECTION MOULDINGS by 1.0.G. 


Industries, 
Ltd., 41 Marshgate Lane, Stratford, E.15. 
2804. 


Maryland 
256-1 





VISIJAR LABORATORIES, LTD. 
THE LEADING CRAFTSMEN IN 
“* PERSPEX.” 


PROTOTYPE AND REPETITION. 
OFFICIAL I.C.I. STOCKISTS “* PERSPEX.” 
SHEET, TUBE, ROD. 

STOCKISTS AND FABRICATORS OF “ FORMICA.” 
149 LONDON ROAD, CROYDON, SURREY. 

Phone, Croydon 8228 (two lines) zzz-133 





SILICONE RUBBER MOULDING. Capacity avail- | 
(Rubber) | 


able for prototype and repetition work. ESCO 
Ltd., 2 Stothard Place, Bishopsgate, London, E.C.2. 

zzz-164 

MOULDS, INJECTION, COMPRESSION AND 

TRANSFERS, DIESINKING, DESIGNS. Competitive 
prices. Russell Engineering Co., Ltd., Russell Rd., 

Croydon. Thornton Heath 4128. 222-175 


GLASSFIBRE reinforced plastic 
Payne & Payne Ltd., 6/10 Priory Mews, London, S.W.8. 
Own design and pattern making department. Expert 
laminating team. Phone Macaulay 7687. 252-1304 


ALL TYPES INJECTION MOULDINGS, 2 02z., 
including tool manufacture and design service, under 
one roof. O.P.H. Ltd., Old Brickworks, Church Road, 
Harold Wood, Essex. ‘Ingrebourne 41513. 222-179 


INJECTION MOULDING, 3 oz. and 4 oz. Martin- 
Golod Ltd., Marbury Gardens, London, N.W.10. 
WILlesden 3888. 





ENQUIRIES 
INVITED FOR 
INJECTION MOULDINGS. 
WESTMINSTER PLASTICS LTD., 
TEMPLE WORKS, 
41 OLD CHURCH RD., 
CHINGFORD, E.4. 


Phone Silverthorn 7927. 222-178 





VACUUM-FORMED PLASTICS. “ It’s not cricket,” 
but we delight in taking short runs, particularly in large 
moulding areas. 


Ave., Harrow. zzz-185 


zzz-146 | 


COMPRESSION MOULDS FOR SALE. Production 
of Household Articles, Smokers’ Sundries, Fancy Goods, | 


| service. Latest-type machines. 


desires to secure commercial exploitation by | 


| and production capacity available. 


120 | 


mouldings by | 


253-1334 


B. T. Bennett & Co., 449 Alexandra | 


PLASTICS 
Production Capacity Available (contd.) 


MOULDINGS IN ALL THERMOPLASTIC 
MATERIALS. 


REPETITION MACHINING IN ALL 
MATERIALS. 


RAPID, RELIABLE SERVICE AT LOW 
RATES. 


BRISTOL REPETITION LTD., 
Plastics Division, 
FEEDER RD., BRISTOL, 2. 
A.I.D., A.R.B., etc., approved. 





SPA PLASTICS (Division of Spa Brushes Ltd.). 
Injection moulders to customers’ specifications up to 
32 oz. Enquiries invited. Technical Advice Service 
available. Freeman Works, Chesham, Bucks. 


Chesham 371 (P.B.X.). zzz-190 





PLASTICS (MANCHESTER), LTD., 
BRITAIN’S LEADING STOCKISTS AND 
DISTRIBUTORS. 

SPECIALISTS IN 
INJECTION MOULDING AND 
ENGRAVING. 
HANOVER WORKS, BUXTON STREET, 
LONDON ROAD, MANCHESTER, 1. 
Phone ARD 4567 (5 lines) 


FABRICATION, 





251-308 


NYLON, POLYSTYRENE AND ACETATE 
INJECTION MOULDINGS up to 2 oz. Reliable 
Keen co-operation on 
Adamson Plastics, Ltd., 39 Hedley 

256-1408 


SORTING, Washing, Chipping and Screening of 
customers’ materials carried out under expert supervision. 
P.V.C., Polythene, etc. Leeplas Products, Canal Wharf, 
Canal St., Leigh, Lancs. zzz-198 


VACUUM-FORMED PLASTICS. Design, printing 
The Delta Plastics, 
256-1424 


new lines. W. H. 
St., Maidstone. 


Worcester Place, Oxford 57838. 


INJECTION MOULDING CAPACITY, Consider- | 


able tool-cost savings based on 23 years’ experience. 
Design advice. Martin’s Products rid, 91-92 Turn- 
mill St., E.C.1. CLErkenwell 6070. 251-39 





RAW MATERIAL 





CUEX LTD., can offer all at prices well below | 


current list :— 
Polystyrene. 
Cellulose acetate. 
ee 


Polyvinyl butyral. 
Perspex and Diakon. 
Send now for details. 


Cuex Ltd., 270 Corporation St., Birmingham. 


Central 5474. 251-25 | 


BLACK POLYTHENE GRANULES. Lome oman 
always available at Is. 9d. per lb. Box P472, care of 
**Plastics.” zzz-177 


PLASFILA. New, White, Water Levigated, inert, 
Filler or Loader, for Rubber and Plastics. Increases 
strength, reduces costs. Henshaw & Co., 97 Clearmount 
Rd., Weymouth. 254-1362 


10-12 TONS ‘*‘ PARAPLEX G-25’’ POLYMERIC 
PLASTICIZER for sale at bargain prices. Particularly 
advantageous for nitrocellulose at low temperatures. 
Produces no skin irritation when applied undiluted to 


the skin ! Samples, particulars, from Box P514, care of | 


“ Plastics.” 251-9 





PLASTIC DISCS. 
EX BUTTON BLANKS. 

Enormous quantities in all sizes and colours, cheap to 
clear. Write for stock lists and prices to: 
DORMER PLASTICS LTD. 

TRADING ESTATE, WEST HARTLEPOOL. 





251-17 


POLYTHENE TAPE. Natural or Ivory Continuous 
length reels 4 in. to 34 in. wide, 0.010 in. to 0.060 in. 
thickness. Box P5115, care of “ Plastics.” 253-1413 


REGULAR QUANTITIES of Polythene, Polystyrene, 
P.V.C. for disposal. Box P5116, care of “ an ans 
Zzz- 


251-1392 | 


Phone | 











AUGUST, 1958 





RAW MATERIAL WANTED 





HERBERT CONNOR LTD., Buyers of all Scrap. Top 
prices paid on any terms for Polythene, Polystyrene, 
Diakon, Perspex, P.V.C., Acetate, Nylon, in lump, scrap 
articles, ground and re-ground forms and film offcuts. 
Please send 5 and details to: 120 Beaufort Park, 
London, N.W.1 251-23 


POLYETHYLENE MOULDING POWDERS, lay-flat 
tubing and scrap of all kinds wanted against Prompt cash 
payment. Box P398, care of ‘‘ Plastics.” zzz-147 


POLYTHENE, P.V.C., PERSPEX, POLYSTYRENE, 
any quantity, urgently required. Multitex Ltd., 12 Pen- 
zance Place, Portland Rd., London, W.11. Phone Park 
2611. zzz-184 


WANTED, + proud scrap. 
care of “ Plastics 


SPOT CASH BUYERS of all thermoplastic injection 
scrap and redundant virgin lots. Regular collections. 
WG Plastics, 14 ae Park Mews, Twickenham, 
Middlesex. Popesgrove 1 258-130: 


BROCKWELL PLASTICS LTD., 50 Hollingbourne 
Rd., S.E.24, will purchase redundant polyethylene scrap 
of ail kinds. We collect and pay cash on collection. Box 
P399, care of “* Plastics.” 22zz-148 


LEEPLAS PRODUCTS require all types of Scrap. 
P.V.C., Polythene, Polystyrene, etc., in any form. Best 
prices paid. Details and samples to ‘Canal Wharf, Canal 
St., Leigh, Lancs. zzz-197 


AMERICAN MANUFACTURER wishes to import 
quantities of P.V.C. Scrap, film and sheet offcuts, lumps, 
bleeder stock, or other types. Write to Box P5111, care 
of “* Plastics.” 


Write to Box P221, 
zzz-132 


WANTED all types of Polythene Scrap. Send details 
and samples to: Tyruplex Ltd., 111 High St., N.W.10. 
Elgar 2684. 251-21 


THERMOPLASTIC SCRAP. We always buy large 
~— small quantities - pay prompt Cash. = offers to 
pA Nash & Co., «» 27 Beethoven St., W.10. Lad- 
Sake 4655/6/7. 251-24 


POLYTHENE SCRAP. Top prices paid on any terms 
for any form of polythene scrap, i.e. extrusion lumps, 
scrap articles, film offcuts, ground and re-ground forms. 
Please send details and samples to: Herbert Connor Ltd., 
120 Beaufort Park, London, N.W.11. 251-22 





REFRIGERATION & AIR CONDITIONING 
PLANT 





FRIGIDAIRE LOW TEMPERATURE REFRIGERA- 
TORS, 49 in. wide x 28 in. deep x 34 in. high. Ext. 
Ex large national user, suitable A.C. or D.C. deep 
freezing, storage of ice-cream, frozen foods, etc. Price 
£40 each. Domestic refrigerators, service cabinets, and 
cold rooms also available. A.R.C., 134 Great Portland 
St., London, W.1. MUSeum 4480. zzz-171 





SITUATIONS VACANT 





A VACANCY for a Cost Accountant with excellent 
prospects exists in a rapidly expanding company engaged 
in the injection moulding of fancy goods. Write stating 


| experience, age and salary required to Box P5114, care 


of “* Plastics.” 251-1 





CHEMICAL ENGINEERS who CAN SELL 
Please read: 


A large established Company providing technical 
service involving PLASTICS also RUBBER anti- 
corrosion and abrasion , is exp g its 
activities. 





We wish to locate a well educated and qualified man 
with knowledge of the problems of handling fluids and 
gasses. He should be of dynamic yet sincere personality, 
with cheerful disposition and he may or may not already 
have sales experience, but must possess an unquenched 
desire to SELL and PROGRESS. We envisage that a 
man aged 28 to 43 prepared to travel anywhere in the 
U.K. also, if occasion demands—abroad, would expect 
a good salary and conditions, (including use of a car, 
etc.) with real future prospects. 


BUT only applications which: 


(a) Provide tabulated details of qualifications and 
experience, including salaries received, etc. 


(6) Comply with this announcement 


will be acknowledged by Box P518, care of “ Plastics.” 
251-6 





AUGUST, 1958 


Situations Vacant (contd.) 


CHEMICAL COMPANY developing sales of colours, 
resins and organics, require man of good education and 
background with administrative ability and technical 
knowledge for progressive sales post in London area. 
Good salary, bonus and pension scheme. Write Box 
P5113, care of “* Plastics.” 51-2 





A Company in the North Midlands, with rapidly 
expanding interests in Industrial Plastics, invites applica- 
tions for a vacancy on its internal sales staff. 

The position offers excellent prospects and interest to 
a mechanical engineer with wide experience, inventive- 
ness and vision. Previous experience of plastics desirable 
but not essential. 

Applicants, who should be about 35 years old, should 
give details of education, qualifications, experience and 
age. 

All applications will be carefully considered and 
treated confidentially. 


Write Box P517, care of “ Plastics.” 251-7 





VACUUM FORMING MANAGER Wanted. Large 
manufacturers, Manchester area, are opening a new 
Plastics Vacuum Forming Dept. Experienced energetic 
Working Manager required to set up production and 
develop this process. Profit sharing after probationary 
period. Reply in confidence stating salary required, a age, 
and experience. Box P5112, care of “ Plastics.” 251-3 





FORMICA LIMITED 

Three vacancies exist in the Industrial Sales Division 
of Formica Limited, a subsidiary of Thomas De La 
Rue & Co., Ltd., for 

SALES REPRESENTATIVES 

Candidates should be between 25 and 35 years of age, 
and have several years successful industrial selling 
experience. Preference will be given to candidates with 
live contacts in, and a sound background knowledge of, 
the electrical engineering industry. Successful candidates 
must be prepared to work anywhere in the U.K. and will 
initially be attached to the Company’s factory at Tyne- 
mouth, where they will be given comprehensive training 
in the’ production, properties and uses of industrial 
Formica. 

Salary will depend on qualifications and experience. 
There is an excellent contributory superannuation scheme. 
After the training period a car will be provided and 
expenses paid by the Company. 

The vacancies provide an excellent opportunity for 
men of initiative, personality and drive, who are keen to 
progress in a rapidly e — company marketing a 
product of international fame. 

Applications containing full particulars of past 
experience, etc., to 

CHIEF PERSONNEL OFFICER, 
FORMICA LIMITED, 
84 REGENT STREET, 


LONDON, W 251-13 





ENGINEERS/PHYSICISTS required for interesting 
work in materials research, in laboratory of expanding 
company situated in Camberley, Surrey. All applicants 
must have the ability to apply design experience to 
problems in plastics and metals testing. Minimum 
qualifications: H.N.C.(Mech.) for Senior grade; O.N.C. 
for Intermediate grade. Five-day week, canteen, sports 
and social club, and contributory pension “scheme 
available after qualifying period. All applications in 
writing, giving details of previous experience, should 
addressed to Personnel Officer, Box PS519, care of 
“ Plastics.” 251-5 





Well known Company of Plastic Moulders situated in 
North Midlands require 
EXECUTIVE DIRECTOR 
of proved administrative and sales ability. 
Some experience of technical aspects of plastics industry 
desirable but not essential. Age 40 to 45 preferred. 
Outstanding opportunity with prospects of early suc- 
cession to Managing Directorship for applicant with 
necessary qualifications. Interviews in London. Enquiries 
in strict confidence to Box No. 173, c/o Walter Judd Ltd., 
47 Gresham Street, London, E.C.2. 251-15 





PLASTIC WELDING TECHNICIAN. South African 
Printing and Bookbinding house requires technician to 
take charge of department using high frequency welding 
of plastics in manufacture of book covers, loose-leaf 
books and similar articles. Good opportunity for suitably 
experienced man wishing to emigrate. Write stating age, 
enone, etc., to Box PS512, c/o 191 Gresham vee 





MANAGER for INJECTION MOULDING DEPART- 

MENT. 4 to 40 oz. machines. Knowledge of Tool 
Design and Time Study methods an advantage. This 
is a staff appointment and house available. 

Write stating age, experience and salary required to: 

JURY HOLLOWARE LIMITED 
P.O. BOX 12, 
BRIERLEY HILL, 
STAFFS. 








PLASTICS 


Situations Vacant (contd.) 


SENIOR CHEMIST required by Bernard Wardle 
(Everflex) Limited. Salary will be in accordance with 
experience. Applications, giving full details, should be 
addressed to the Managing Director, Bernard Wardle 
(Everflex) Limited, Peblig Mill, Caernarvon, North 
Wales. 251-34 





JOHNSON, MATTHEY & CO., 
have a vacancy for’ a technical salesman in “Zs Colours 
Division. 

Candidates, aged between 25 and 30, should be of 
approximately degree standard in chemistry, and have 
had some experience of inorganic pigmentation problems, 
preferably in the paint or plastic industries. 

The work will include some investigation into custo- 
mers’ queries and problems, both with the customer and 
with the Company’s research laboratories. 

Applications, giving details of age, qualifications, 
experience, etc., should be made in writing to the 
reed of the Company, 78 Hatton Garden, i—= 





APPLICATIONS are invited for the position of 
Assistant Works Manager, North London Area. Approx. 
200 employees. Previous practical works experience and 
knowledge of — Hard and Soft Rubber and 
Plastics necessary. —," - Time and Motion 
Study an advantage. Age 25-4: Four figure salary 
depending upon qualifications. sa - of education, 
experience, etc., to Box M5065, Haddon’s, Salisbury 
Square, London, E.C.4. 252-1406 





ENGINEER/TECHNOLOGIST 
THE DISTILLERS CO., LTD. 


British Resin Products Ltd., a Subsidiary of The 
Distillers Co., Ltd., have a vacancy in their expanding 
Technical Service Laboratories for a moulding engineer 
to work on problems connected with the injection mould- 
ing ‘of new thermoplastic materials, with particular 
reference to mould design. 


Candidates must have several years’ experience of 
the injection moulding of thermoplastic compounds, or 
of the design of moulds and machinery used in this 
process, and they must be able to make sketches of 
moulds from which the drawing office can prepare final 
drawings; candidates should be aged not over 30, and 
should hold at least a Higher National Certificate in 
Chemistry or Mechanical Engineering, but preferably a 
degree or an equivalent qualification in either of these 
subjects. Salary according to qualifications and experi- 
ence. Non-contributory pension scheme. 


Write: 
STAFF MANAGER, 
THE DISTILLERS CO., LTD., 
21 ST. JAMES’S SQUARE, 
LONDON, S.W.1. 
Quote Ref. 52/58 PL. 


SENIOR SALES REPRESENTATIVES required by 
leading Plastics Fabricators and Moulders for London, 
Midland and North-East areas. 


Excellent prospects in rapidly expanding Organization. 
Apply: 


251-30 


THERMO PLASTICS LIMITED, 
LUTON ROAD WORKS, 
DUNSTABLE, BEDS. 





REQUIRED, Young Man for Prototype making in 
plastic materials and also for design drawing work. 
This is an interesting vacancy for a young man in a 
rapidly expanding Company of injection moulders. 
Write in first instance giving age and experience to: 
Godfrey Holmes (Plastics) Ltd., Wragby, Lincoln. 251-35 





METROPOLITAN-VICKERS ELECTRICAL CO., 
LTD. 
APPLIED RESEARCH ON CAST RESIN 
INSULATION 


The Research Department has a vacancy for a young | 
man with a chemical or good general science degree, for | 


applied research on cast resin insulation. Some experi- 
ence in this field and knowledge of electrical engineering 
would be an advantage. ¢ work is in a laboratory 
engaged on the evaluation of epoxy and other cast resin 
systems, with particular reference to their application 
to electrical apparatus. The laboratory is responsible 
for the investigation of the electrical, mechanical and 
thermal properties of the various cast resin systems, for 
carrying out experimental and prototype castings, and 
the development of new applications in conjunction with 
engineering departments. 


Write for Application Form, quoting reference N.11, 


- PERSONNEL MANAGER, 
METROPOLITAN VICKERS ELECTRICAL CO., 
LTD., 

TRAFFORD PARK, 
MANCHESTER, 17. 








Situations Vacant (contd.) 


CHILTERN HUNT LIMITED 


has a vacancy for a Sales Manager. Applicants should 
have experience in the packaging, paper or thermo- 
plastic industries, together with the ability to work on 
own initiative for the creation of sales and promoting 
advertising campaigns and able to extend existing market 
and develop new lines. A knowledge of Polythene 
incorporating laminations, printing and engineering 
would be an advantage. Excellent opportunity for the 
right man in first-class company. Pension scheme. 
Write in first instance giving details of education, exper- 
ence and salary to: 


THE SECRETARY, 
CHILTERN HUNT LIMITED, 
HEMEL HEMPSTEAD, 
HERTFORDSHIRE. 





251-37 


EXTRUSION FOREMAN required to take charge of 
a thermoplastic extrusion shop in well-established and 
expanding Company, capable of obtaining highest 
possible output from men and machines. Only men with 
extensive experience, integrity and drive need apply. 
Permanent position for right man, salary commensurate 
with qualifications. Write in confidence, giving full 
details of previous experience and Positions held, quali- 
fications and age to Box P5117, care of *‘ — +6 

1- 





SITUATIONS WANTED 





AS REPRESENTATIVE to progressive Company, 
covering Injection, Compression and Vacuum-forming 
capacity. Excellent connections London and Home 
Counties. Box P511, care of “* Plastics.” 251-x9463. 





TIME RECORDERS 





FACTORY TIME RECORDERS. Service rental. 
Phone, Hop 2239. Time Recorder Supply and Main- 
tenance Co., Ltd., 157-159 Borough High St “eet. 





WATER COOLING EQUIPMENT 





DON’T DRAIN YOUR PROFITS. Save approxi- 
mately 98% of your water. Install a “SILENT FALLS” 
recirculating water cooler. Constant pressure at con- 
trolled temperatures. Details from makers. Mechanical 
Kold Ltd., 411 West Green Rd., Tottenham, N.15. 
Bowes Park 9635. zzz-182 





BOOKS AND PUBLICATIONS 





THE PROPERTIES AND TESTING OF PLASTICS. 
MATERIALS, by A. E. Lever and J. Rhys. A new book 
containing in a convenient form all the available informa- 
tion on the physical and chemical a, and methods. 
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THE CLEAN AIR ACT 





HOW Fowsnmades. CAN HELP YOU 


On June Ist the Clean Air Act came into force. From this date no 
furnace or boiler may be operated or installed within a smoke control 
area unless it can be operated continuously without emitting smoke. 
If your firm is one of the hundreds who have installed Powermaster 
Packaged Oil-fired boilers you have nothing to worry about, for the 


Powermaster is completely smokeless in operation. 


If, however, like many others you are still operating an old-fashioned, 
uneconomical smoke-emitting installation you will, by law, have to 
take steps to modify it. 


Now is the time to consider 


the outstanding advantages of the 
POWERMASTER PACKAGED OIL-FIRED BOILER 


The first British built Multi-pass fire- 
tube packaged boiler, the Powermaster, 
was introduced in 1954 and was an out- 
standing success from the start. One of 
its chief characteristics is completely 
smokeless operation. There is no smoke, 
no dirt, no soot, no ash removal. Avail- 
able for oil, gas or combined gas/oil 
firing, the Powermaster has a’ thermal 
efficiency of over 80% even when running 
at less than full capacity. This means 
considerably reduced fuel costs. 

Installation is simplicity itself. The 


Powermaster is delivered to your works 
ready for immediate connection. The 
Powermaster incorporates the Voriflow 
burner, one of the finest in the world 
operating at the highest possible efficiency 
with a minimum of trouble. 
Powermaster Packaged Boilers are avail- 
able in a range with 500-21 ,000 Ibs. steam 
per hour with pressures of up to 250 p.s.i. 
The simplest, cheapest and most efficient 
way of complying with the Clean Air 
Act is to install Powermaster boilers, 
Literature is available on request. 


FIRMS AS BORG WARNER, KAYSER BONDOR, GLAXO LABORATORIES, 


' POWERMASTER BOILERS ARE AT WORK IN SUCH WELL-KNOWN 


ROLLS-ROYCE, COW & GATE, JOHN LEWIS LTD., AND MANY OTHERS. 


HERE’S WHAT THE 


OFFERS YOU:= 
Takes up to 50% less space than con- 
ventional boiler unit. 

Simpler installation 
Reduced fuel costs 
Correct fuel/air ratio on all loads 


Over 80% efficiency — with the 
VORIFLOW oii cweer” 


Smokeless operation 
Rapid start up 


“STEAM COSTS GO DOWN WHERE POWERMASTER GOES IN’’ 


G.W.B. FURNACES LI Boiler Divisi 
(GWB) P.O. BOX 4, DIBDALE WORKS, pdrconng ITED olier Division 





Telephone: Dudley 4284/5/6/7 and 5081 /2/3/4/5 
Proprietors: Gibbons Bros. Ltd., and Wild-Barfield Electric Furnaces Ltd. 
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